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This bibliography is a selection of references to
unclassified and unlimited reports in the Defense
Documentation Center's collection on lLaacr Communication
Syatems. Entries were selected from references preocessed

into the AD data baunk from January 1953 through March 1972.

Corporate Author-Monitoring Agency, Subject, Title,

Personal Author, Contract, and Report Number indexes are

included.
This bibliography supersedes Report Number DDC-TAS-

70-56 dated Auqust 1970, AD-710 450 1
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AD=264 4%5
STANFORD UNIV CALIF STANFORD ELECTRUNICS L ARG

ODIRECT OBSFRVATION OF MICROWAVE=FRFQUINCY REATS OUE
TO PHOTOMIXING OF RURY=OPTICAL-MASER MODES ()

1lv MCMURTRY ¢B.J ISTEGMAN,ALE. ¥
. CONTRACT: DA36 0395C85387
MONITQR: AFOSR 1350
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UNCLASSIFIED REPORT

i DESCRIPTORS: *MASERS+ *MICROWAVFS: *PHOTOTURESs *RUBY.
DESIGN: LASFRSr, MEASUREMENT: OPTICAL EQUIPMENTe OXIDE
CATHODES: RADIO RECEIVERS:, TRAVELING WAVE TURES w

OBSERVATIONS WFRE MADE OF MICROWAVE SIGNALS
PRODUCED RY PHOTOMIXINS OF NEAR-NETGHBOR AXIALMODE
COMPONENTS IN THE OUTPUT SPECTRUM OF A RURY OPTICAL
MASER (LASER). THE OBSERVATIONS WERE MADF RY
FOCUSING THE LASER OUT UT ONTO THE OXIDE CATHODE OF
AN OPERATING 2500-4000 MC TRAVELINGWAVE TURE.
MIXING (HETERODYNING) RETWFEN THE SIMULTANFOUS»
DISCRETE OPTICAL FREQUENCTIFS IN THE LASER OUTPUT
QCCURS IN THE Twi CATHODE., PRODUCING MICROWAVE
AMPLITUDE MODULATION OF YHE BEAM CURRENT, THIS
AMPLITUDE MODULATION TS AMPLIFIED IN THE HFLIX
SECTION, PRODUCING EASTILY OBSERVABLE MICROWAVF
SIGNALS IN THFE TWT OQUTPUT. WITHIN THE TWT
BANDWIDTH, DISCRETE SIGNALS WERE ORSERVED AT 1800
PLUS OR MINUS 20» 2410 PLUS OR MINUS 3+ 3000 PLUS OR
MINUS 20+ AND 3600 PLUS OR MINUS 20 MCr
REPRESENTING THE 'PHOTO=REATSY BETWEEN THIRD= THROUGH
SIXTH=NEAREST NEIGHBORS TN THE LASFR-MODE SPFCTRUM.
THIS METHOD OF OBSERVATION IS A POWERFUL TOOL FOR

- STUDY OF QPTICAL MASERS, AND ALSO 1iAS SIGNTFICANT
IMPLICATIONS FOR COMMUNICATIONS EMPLOYTNG
MICROWAVEMODULATED LIGHT, IT VERIFIES A NUMBER OF

. SUGGESTIONS FOR CONSTRUCTING MICROWAVS PHOTOTURES
OUTLINED RY THF AUTHORS AT A RFCENT CONFERFNCF.
(PHYS. REV. 99:1691¢ 1955) (AUTHOR: (1

1
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AD-267 857
OHIO0 STATE UNIV RESEARCH FOUNDATION COLUMRUS ANTENNA
LAR
oCcT 61 v LONGeR.Ke

REPT. NO. 1083 11
CONTRACT: AF33 616 7081

g

UNCLASSIFIED REPORT

DESCRIPTORS: ABSORPTIONes AMPLIFIERS» ATTENUATIONe

COMMUNICATION SYSTEMS» ELLECTROMAGNETIC WAVES

ELECTRONICS LABORATORIES: INFRARED OPTICAL SYSTEMS, 3
INFRARED RANIATION» LABORATORY EQUIPMENT, LASERSe LIGHT: ;
MASERS» OPTICAL EQUIPMENT, OPTICAL FILTERS,» PHYSICS

LABORATORIFS, PROPAGATION, RUBYe SIMULATION.

SPECTROGRAPHIC ANALYSISe TEST FACILITIES (qu)

THE DEVELOPMENT OF OPTICAL MASERS HAS RAISFD THE
POSSIBILITY OF THEIR USE IN COMMUNTICATION AND HIGH
POWER TRANSMISTION SYSTEMS, AT THE OHIO

STATE UNIVERSITY:, A FACILITY WAS CONSTRUCTFD TO
MAKE MEASUREMENIS OF THE PROPAGATION EFFECTS

ASSOCIATEN WITH SUCH SYSTEMS. (AUTHOR) QU
2
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZLW13

AD—275 591
LOCKHEFD MISSILES AND SPACF CD SUNNYVALE CALIF
OPTICAL COMMUNTICATIONS: A RIALIOGRAPHIC SURVEY OF
POSSIALE SPACF AND TFRRESTRIAL APPLICATIONS OF THE
LASER AND MASER ()
. MAR 62 1V GOLDMANN» JACK Gel

REPT, NO. SB 62 7
CONTRACT: AFO4 647 787

UNCLASSIFIED RFPORT

DESCRIPTORS: *BIBLIOGRAPHIES: *LIGHY COMMUNICATYON
SYSTEMS: COMMUNICATION THEORYe LASERSs MASFRS, SPACF
ENVIRONMENTAL CONDITIONS ()

A s I 8 et o A TIPS R 2 ARTEL o O W L M AT

THIS ANNOTATED BIBLIOGRAPHY INCLUDFS PUBLTCATIONS
RELEASED FROM 1959 THROUGH FEBRUARY 1962, THE

) SURVEY CONTAINS REFERENCES TO THE SOLID STATF AND GAS-

; EOUS AREAS OF INVESTIGATION WHICH HAVE BEFN MADE WITH
P REGARDS T THE APPLICATION OF MASERS AND LASERS TO

- OPTICAL COMMUNICATIONS. (AUTHOR) i)

3
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AD=284 321
TRW SPACE TECHNOLOGY LABRS REDONDO REACH CALIF

ON THE PRODUCTION OF AND SCATTER PROPAGATTON FROM
ARTIFICIAL IRRFGULARITIES IN THE IONOSPHFRTC DN~LAYER(U)

JUN 62 1v GARNDNER ¢ JOHM H, 3§
REPT, NO. 62 532
CONTRACT: AF19 604 B84y
MONTTOR: AFCRL 62 532

UNCLASSIFIED REPORT

DESCRIPTORS: *xIONOSPHERE, *=LASERS+ *LIGHT COMMUNICATION
SYSTEMS: *MASERSe, ANTENMNA RADIATION PATTERNSy ANTENNAS,
COMMUNICATION THEQORY» DJFNSITY» FLECTRONS» INTFGRAL
TRANSFORMS, LLIGHTe REFRACTIVE INDEXe: RFLYIARILITYs RUBY.
“LGNALSr ULTRAHIGH FREQUENCY qv))

THE POSSIATILITY OF UTILIZING IRREGULARITIFS

TRODUCED IN THF IQNOSPHERIC N-LLAYER BY RF KEATING

CR BY INTENGE OPTICAL RADIATION FROM LASERS TO
ENHANCE FORWARD SCATTER PROPAGATION IS CONSINDFRED,

IT IS SHOWN THAT:, ON THE ASSUMPTION THAT A

REDUCTION OF FLECTRON DENSTTY RBY A FACTOR OF TWO CAN
HY ACHIEVED AT 70 KM BY RF HEATING WITH A ONE
MEGAWATT BFEAM OF 1 DEGREE HALF-POWFR WIDTH AS
CALCULATEN BY MOLMUD» FORWARD SCATTER PROPAGATION
WITH REDUCTION IN POWFR OF AROUT S0 DR FROM | INE=0OF~-
SIGHT PROPAGATION CAN BE ACHIEVED FOR A DISTURRED
10MOSPHERF . IF LASERS ARE USED TO LAY OUT A
DIFFRACTION GRATING TN THE D=LAYER» SIMILAR RESULTS
MAY BE ATHIEVED WITH THE RFCEIVED POWER PROPORTIONAL
TO THE SQUARE OF THE NUMBER OF GRATING LIMFS AND WITH
THiE. ADDITIONAL POSSIBILITY OF UTILIZING HIGH=-0RDER
SIPECTRA OF THE GRATING. (AUTHOR) on

ReY
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AD-2856 062
ARMY RESEARCIH OFFICE WASHINGTON D C
; LASER PROGRESS AND APPLICATIONS ()
DEC 62 v MERRILL *HARRISON .t

. UNCLASSIFIED REPORT

' DESCRIPTORS: #LASERSe CHROMIUv, COMMUNTICATION SYSTEMS,
GUIDANCE s ILLUMINATION, RANGE FINDING: RETINWA, RUBY.
SURGERYr THFORYr WELDING ()

THE INTENSIVE LASEF DFEVELOPMENT IS BASED OnN A
CONSIDERATION OF SCHWALOW AND TOWNES  wWHO

DETERMINED THAT (RTICAL STIMULATION COULD ACCUR WHFN
THE DIFFERENCF IN ENERGY STATES EXCEEDFD A CrRTAIN
MINIMUM VALUE. THE QUTPUYT NEVCLODS THROUGH

EMISSION AS Ti.F POPULLTION OF A HIGHER ENFRAY STATF IS
STIMULATED TO RETURN TO THF GROUND LEVFL, THF
CONDITION OF OSCILLATION IS CONTROLLED BY
REFLECTIVITY OF CAVITY ENDSe THE TFMPERATURE AND THE
EFFECTIVE VOLUME, THF MODIFICATION OF THE 6 BY
CHANGES IN REFLECTIVITY PURING LLASFR STIMULATION
PERMITS OPERATION IN A SINGLF PULSF MHAVING A PFAK
POWER MORE THAN 3 MEGAWATTS VITH HALF POWFR TIME LFSS
THAN 50 NANO~-GFEC. THE PItNK RURY DOPED WITH .05%%

CHROMN [UM HAS PROVED MQST USEFUL OFFERATED AS THE THREF
LEVEL LASER, IMPROVED EFFICIENCY AND QUALTITY MaAY

BE ACHIEVFD BY USE OF OTHFR MATERIALS. THE LASER
SOURCE IS UNIQUE OPTICALLY CHARACTFRIZEDR RY ITS
COHERENCE,» MONOCHROMATICITY AND HIGH FNERGY DFNSITY.
1T MAY BE USEFUL IN RaANGF ZINDING» SPFECIAL
ILLUMINATION AND COMMUNICAYION AND GUINANCE CONTROL?
AS A SQURCE FOR SPECTAL SCIEMNTYFIC INVESTIGATTONS: IV
HAS Al READY FOUND USTS 1p MICRO-WELDING AND FOR

RESTORING NETACHED RETINAL IN THE FYE. w
L]
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UNCLASSIFIED
DDC REPCORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZLW13

£D=2R6 611
FORZIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFR OHI0

AN ASTRO=SHIP CALLS THF EARTH (SUPER-LONG NISTANCE
COMMUNICATIONS WITH A SPACE SHIP) (W)

AUG 62 iv SOKOLOVe VAL 3 IVANOVIYUs Foi
REPT, NO. TT 62 721

UNCLASSIFIED REPORT

DESCRTYPTORS: =L1GHT COMMUNICATION SYSTEMS, *RADIO
COMMUNICATION SYSTEMSs *SPACECRAFT: AIR=TO-SURFACE.
LASERSs RUBY: SPACE COMMUNICATION SYSTEMS, SURFACE=TO=-
AIR» THEORY» TRANSLATIONS (n

IDENTIFIERS: USSR (40D

SUPER LONG-DISTANCE COMMUNICATIONS WITH SPACESHIPS
TRANSLATION USSR.

6
UNCLASSIFIED /ZLwW13
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AD-286 6u}
ARMY RESEARCH OFFICE WASHINGTON D C

INVESTIGATIONS ON A BEAM WAVEGUIDE FOR OPTICAL
FREQUENCIES ()

DEC 62 v GOURAU G+ iCHRISTIANJ, R}
UNCLASSIFIED REPORT
DESCRIPTORS: *LASERS» *LIGHT COMMUNICATION SYSTEMS,
*WAVEGUIDES» DIFLECTRICS, ELECTROMAGNETIC LFNSESe LIGHT»
LIGHT PULSES» MFASUREMEMT, MICROWAVFES: OPTICAL
EQUIPMENTs WAVEGUIDE IRISES 40
A BEAM WAVEGUIDE OF 970M ILENGTH WAS CONSTRUCTED TO

DETERMINE YTS APPLICABILITY TO THE TRANSMISSION
OF COHERENT LIGHT,

7
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UNCLASSIFIED _
DDC REPORT BIRLIOGRAPHY  SEARCH CONTROL NO. /ZLW13

AD=-293 452
PHILCO CORP BLUE RELL PA
i

STUDY AND TNVESTIGATION OF ACQUISITION AND TRACKING
OF OPTICAL COMMUNICATION SYSTEMS _ )

NOV 62 lv ANDERSONsR F 43
REPT. NO. TDR62 733 .
CONTRACYT: AF33 616 8392

MONITOR: ASD TDR62 733

UNCLASSIFIED REPORT ‘ "

DESCRIPTORS: *LIGHT COMMUNICATION SYSTEMS, *LUNAR
PROBES, *OPTICAL TRACKINGs» *SATELLITES (ARTIFICIAL)e
*SPACECRAFT, AIR-TO=AIR» AIREORNE: ANALOG COMPUTERS!
COMMUNICATION EQUIPMENT» COMMUNICATION SYSTFMSe
COMMUNICATION THEORYe CONTROL SYSTEMS: ERRORS: IMAGE
TUBESe INTERFERENCE» LASERSe MATHEMATICAL ANALYSISs
NUMERICAL AMNALYSIS: ORBITAL TRAJECTORIES: PROBABILITY.
SATELLITE ATTITUDE, SIGNAL-TO-NOISE RATIC, SOLAR
RADIATIONs SOLAR SYSTEMS, SPACE COMMUNICATION SYSTEMS,

SPACE ENVIRONMENTAL CONDITIONS: STAR TRACKERS, STARS-( y
SUN ' u

ACQUISITION AND TRACKING AS AFPLIED TO

REPHESENTATIVE OPTICAL COMMUNICATION SYSTEMS ARE

STUDIED. THE TWO HYPOTHETICAL COMMUNICATION LINKS

CONSIDERED WERE BETWEEN AN FARTH=ORRITING SATELLITE ‘
AND A MOON~ORBITING SATELLIT: AND BFTWEEN AN EARTH= ‘
ORAITING SATELLITE AND A CISLUNAR SPACE VFHICLE.

THE RESULTS SHOW THAT ACQUISITION AND TRACKING ARE

FEASIBLE,., THE STUDY INCLUDFS A TYFTCAL SYSTEM

DESIGN BASFD CN THE USE OF A LASER COMMUNICATION TRAN-

SMITTER. THIS SUBSYSTEM UTILIZES A FIVE=-MOTOR

GIMBAL CONFIGURATION WHICH MOUNTS THE OPTICAL

SYSTEMS AND SENSORS THAT PERFORM THE FAR=-RODY

TRACKING FUNCTION AND THE ACQUISITION AND TRACKING

OF THE COMMUNICATION gFAM, AN IMAGF TUBE 1S USED

AS THE ACQUISITION SENSOR IN ORNER TO ORTAIN HYGH

SCANNING RATES. THF TRACKING GFNSOR DESIGH IS

BASED ON STATF~QF~THE~ART STAR TRACKER ANDP UTILIZES

A MULTIPLIFR PHOTOTUBE. (AUTHOR) (u

8
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AD-407 612
ILLINOIS UNIV URBANA

STUDY OF MODULATION AND DETECTING OF COHERFNT
OPTICAL RADIATION.

DESCRIPTIVE NOTE: FINAL SUMMARY REPT,
FEB 63 2P HOLSHOUSER N, F.
CONTRACT:! AF-AFQSR=62-250
PROJ! AF=9767
TASK: 976702
MONITOR: AFOSR baiz

UNCLASSIFIED RFPORT

DESCRTIPTORS: *MICROWAVES, xMICROWAVF EQUIP MENT
LIQUIDS» DIFLECTRICS» CARRON COMPOUNDS»
SULFIDESs MICROWAVE FREQUFNCY» DETECTION,
OPTICAL INSTRUMENTSe MEASURFMENT» KERR CELLSe
TEMPERATURF» LASERS» PHOTOMULTIPLIERS,
NEONDYMIUM, FLECTRON MULTIPLIERSs MONULATION,
LIGHT,

IDENTIFIERS: 1963,

MICROWAVE=MODULATED LIGHT3 FINAL SUMMARY RFPT,

9
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DDC RFPORT BIBLIOGRAPHY SFARCH CONTROL NO. /ZLW13

AD=410 571
OHIO STATF UNIV COLUMPUS

ABSORPTION OF LASFR RADIATION IN THE ATMOSPHERE.

(u)
MAY 63 150P LONGeRONALD K.}
REFT,., NO. 1579=-3, 2630-5237
CONTRACT: AF 33 657 10824
PROU: 5237
TASK: 523704
UNCLASSIFIED REPORT
SUPPILEMENTARY NOTE: REPORT ON STUDY OF MICPOWAVE
PROPAGATION.
DESCRIPTORS: (*LASERS» COMMUNICATIONS SYSTEMS)»
(* ATMOSPHERE» ARSORPTION), MICROWAVE SPECTROS
COPY, SOLAR SPECTRUM:s DETECTION: MEASUREMEMT.,
OZONE» NITROGEN COMPOUNDS: OXIDES: HELIUM GROUP
GASFSe RARE EARTH FLEMENTS, ATTENUATION: MO..U~
LATION: OPTICAL PROPERTIES: RUBY. ()
IDENTIFIERS: METHANF,» 1963, (V)
LAGFR RADIATION ARSORPTION IN THE ATMOSPHERE.
10
UNCLASSIFIED /2IWl3
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UNCLASSIFIED
NOC REPORT RIBLIOGRAPHY SEARCH CONTROL NO, /ZLW13

AD=420 983
AMERICAN oPTICAL €O SQUTHRRIDGFE MASS -
EXPERIMENTAL. VERIFICATION OF SUN~POWERED LASER &
TRANSMITTER, ) '

DESCRIPTIVE NOTYF: FINAL RFET.r» MAR A2=-MAY 63,
AUG 67 110P SIMPSON'G. R, =

CONTRACT: AF33 657 8619 v

PRCJ: 4335 !

TASK: 433513

MONITOR: ASD TDR63 727

UNCLASSIFIED REPORT N
SUPPLEMENTARY NOTE!

DESCRIPTORS: (*LASERSe DESIGN) s (*COMMUNICATION SYSTEMS ' 3
SUNYe SOLAR RADTATION: TRERMAL STRESSES: OPTICAL ;
EQUIPMENT, CALCTUM COMPOUNDS» TUNGSTATES, IMPURITIFES:

NEODYMIUM, GLASS, RUBY, HEAT EXCHANGERS: COOLANT PUMPS,
TENSILE PRGPERTIES: OPTICAL TRACKING» FIBER OPTICS ()
IDENTIFIERS: OPTICAL TRANSMITTERS: 1963 ()

A PROGRAM OF DFSIGN AND EXPERIMENTATION LFADING TO
THF DELIVERY OF AN EXPFRIMFNTAL MODEL OF A SUN-
POWERED LLASER TRANSMITTER IS PRESENTED. ANALYTICAL
WORK IS PRFSEMTED WHICH RESULTED IN THF CHOICE OF
ND:CAWO4 AND ND:GLASS AS CANDINATES FOR CW
SUN-PNOWERED OPFRATION, THE DESIGN AND FARRTCATION ‘
OF THE TRANSMITTER MOQUNT, PUMP QPTICS AND LASFR
CAVITIES 1S DFSCRIBED, COOLING TECHNIQUES NEVELOPED
(PRIMARILY ORTENTEN ToWARD CAWO4 ALTHOUGH
GENERALLY APPLICABLE TO ANY SOLID LASFR MATERIAL
OPEKATING AT ROCM TEMPERATURF) AND THF DESIGN OF
THE COOLING SYSTEM ARE DFTAILED. EXPERIMENTAL
EVALUATION OF A HUMBFR OF ILASER CONFIGURATIONS OF THF
MATERIALS DISCUSSED Y5 PRESENTFD. APPENDICES ARE
PROVIDED WHICH GIVE (1) DEFINTITION AND

' MEASUREMENT OF LOSS COFFFICIENT *1G0v, (2) THF
DFRIVATION OF THE FIGURE Of MERITY **G** FOR A 4=
LEVEL SYSTEFM RASED ON QUANTITIFS 8¢ THF GAIN
COEFFICIEMNT FOR LIGHT It A LASFR AND "'Gre, (3)
THF DERIVATION OF THD GAInN CHOEFFICIENY BETHe (4)
THE METHOD DF CALCULATION OF THE POWER QUTPUT OF A
CW L ASER OSCILLATOR. (5) THE MFTHOD USED IM =
OBTAINTNG THERMAL CONPUCTIVITY MEASURFMENTS AND T
(6) A DESCRIPTION OF THE ORIGIMAL ROOM "o
TEMPERATURY UPERATION OF GLASYS LASTRS. FINALLYY
RECOMMENDATIONS ARF GIVEM FOR FUTURF INVFSTIGATIONS
OF SUR-POWERED LASEFR OPCRATION. (AUTHNR) ()

N
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AD-422 511
MASSACHUSETTS INST CGF TECH LEXINGTON LINCOLN LAB

INFRARED AND VISIBLE LIGHT EMISSION FROM
FORWARDBIASED P=N JUNCTIONSe w

43 lap REDIKERsR. H, I

UNCLASSIFIED REPORT
REPRINT FROM SOLID/STATE/DESIGNe PP, 3=12,AUG 63,
(COPIES NOT SUPPLIFD RY DDC)
SUPPLEMENTARY NOTE:

DESCRIPTORS:  (*SEMICONDUCTOR DEVICES,
ELECTROLUMINESCENCE) »r (*LASFRSs SEMTCONNUCTOR DFVICES)
(*L1GHT COMMUNICATION SYSTEMS: TELEVISION FAUIPMENT) ¢
(*MASERSs SEMICONQUCTOR DEVTCES)e INJECTIOMe DIODES
(SFMICONDUCTOR) e TRANSISTORSe GALLIUM ALLOYS» ARSENIC
ALLOYS, INDIUM ALLOYS: PHOSPHORUS ALLOYS, LIGHT
TRANSMISS10ON, INFRARED RADIATIONs SPECTRA (INFRARED)
SPECTRA (VISIALE AND U_TRAVIOLET). PHOTONS qv))

INENTIFIFRS: 1963, REAM-OF-LIGHT TRANSISTOR (U)

FFFORTS WERE DIRECTED TOwARD SFMICONDUCTOR DIONE
LIGHY SOURCES ANN SEMICONNUCTOR LIODE OPTICAL MASERS
{(LASERS) WHICH ARE THE FIRST PRACTICAL DEVTICES IN

A NEW FLIELD FOR SEMICONDUCTOR NDEVICES THAT INVOLVES
THE EFFICTFNT COMNVERSION OF ELECTRICAL ENERGY INTO
"NFRARED AMD VISIBLE LIGHT. IN THE FIRST PART OF
THIS PAPER GAAS DIODFS WILL RE DFSCRIBFD WHICH
PRODUCE INCOHERENT INFRARED RANDIATION WITH HIGH
EFFICIENCY AS DRIGINAILLY ANNOUNCED BY KEYFS AND
QUIST, INCHAHERICNT RADIATIONs RADIATION SUCH AS

IS OHTAINEN FROM LIGHT BULBS AND FROM SPARK GAP
TRAMNSMITTERS, HAS MANY DISADVAMTAGFS AS COMPAREN TO
COHMERENT mADIATION SUCH AS IS NOW USEN IN RANTN AND
TATAR, O THE OTHER HANDs INCOHERENT RADIATIOM CAN
BE USED I: MANY APPLICATIONS AND I WILL DESCRTRE
RFELOW AN SXPERIMENT IN WHICH AYDIO AND VIDFO SIGNALS
HAVE RFEN TRANGMITTED 20 MILES ON A BEAM oF TH_
INCOHERENT IMNFRARED PANDIATION FEMITTED BY A GAAS
DINDE., MASER DIODES WILL THEN RE DFESCRIBED:

GAARS DIODES AMD INAS DIODRES WHICH FMIT

COHERENT TNFRARED RADIATIONs AND GAASXP1l-X

DINDES WHICH EMIT COHERENT VISIBLE RADIATION,
(AUTHOR) Q)

12
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AD=425 126
ARMY ELECTRONICS LABS FORT MONMOUTH N J
ODIRECT MODULATION OF A HF=-NE GAS LASER? V)]
MAR 6% 2P SCHIEL¢Se Jeo IBOLMARCICHrJ,
Jo ¥

UNCLASSIFIED REPORT
REPRINT FROM PROCEFDINGS OF THFE IEEE. PP, Q4O-941,
JUNE €3. (COPIES NOT SUPPLIED BY pDC)
SUPPLEMENTARY NOTE:

DESCRIPTORS: (#LASFRSe GASE »)r HELIUM: NEON. MODULATION.

DISCHARGE TUBES: IMAGE TUBES» ELECTRODES (R0}
IDENTIFIERS: 1963: PHOTODIONES ()
13
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UNCLASSIFIED
DNC REPORT BIRLIOGRAPHY SEARCH CONTROL NO, /ZLW13

AD—=U34 378
ITT COMMUNICATION SYSTEMS INC PARAMUS N J

APPLICABILITY OF LASER TECHNIQUES, (U

MAR  6u ROP LITCHMANsW, S,
REFT. NO. 64TR379

CONTRACT: AF19 628 3358
MONITOR: ESD ToRE4 249

UNCLASSIFIED REFPORT

SUPPLEMENTARY NOTE:

NDESCRIPTORS: (*LASERS: COMMUNICATION SYSTEMS), LIGHT
TRANSMISSION, MODU_ATION, NDFTECTION: LIGHT COMMUNICATION
SYSTEMS s SURFACF-TO-SURFACE, SURFACE-TO=-SPACFe¢ SPACE=TO-
SPACEs SPACF-TO-SURFACEr DETECTORS: MAGNETN--OPTIC
EFFFCT» MODULATORS, INTFRFEROMETERS: ELECTRNOOPTICAL
PHOTOGRAPHY» PROPAGATION, MATERTIALSe FRFEQUFNCYe OPTICAL
EQUIPMENT, oPTICAL FQUIPMFENT COMPONFENTS (n

IDENTIFIFRS: POCKET CFLLS, NEMONULATION: FARADAY
EFFECTs COTTON~MOUTON FEFFECTe» POCKEL'S EFFFCT, 1964 (1)

LASER COMMIINICATION TECHNIQUES ARE PRESENTCD THAT
CAN BE INTEGRATED INTO THE AIRCOM SYSTEM T SATISFY
UNMET CURRFNT AnND FSTIMATED FUTURE AF REQUIREMENTS.
THE ADVENT OF THE LASFR HAS AROUSED GREAT TNTERESY
AMNNG COMMUNICATION FNGINEFRS RECAUSE IT AFFORDS USE
OF A NEW SPECTRUM MILLIONS OF MEGACYCLFS WIDF.
ALTHOUGH THE LASER WILL HAVE A GREAT TMPACT IN
CERTAIN ARFAS OF COMMUNICATIONS TECHNOLOGY, ITS

PCTENTIAL IN ANY SPECIFIC AREA MUST BE CARFFULLY
EVALUATED, (AUTHOR! 145

14
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DNC REPORT BIRLIOGRAPHY  SFARCH CONTROL MO, /ZLWI3

AD=462 245 by i
; RENSTONE SCIENTIFIC INFORMATION CENTER RENSTONE ARSEMAL {
ALA
LLASERS (W
APR 64  u2p CARASIGUS J4 3

. REPT, NO. RASIC-195
UNCLASSIFIED RFPORT

SUPPLEMENTARY NCTE:

DESCRIPTORS: {(*LASFRSs RIBLTOGRAPHIFS)
(*RIBLIOGRAPHIES: LASERS). REVIFWSe RURY,» MFGICAL
RESFARCHe DETECTIONe COMMUNTICATTON SYSTEMS, GUTINANCE.
MANUFACTURTNG MFTHODS» FIRCR OPTICSs GALLIUM ALLOYS:
INDTUM ALLOYSs SILICON ALLOYS» ARSENIDFS» PHOSPHINES
ANTIMONY ALLOYS» CRYOGENICSe, PUMPING (ELECTROMICS).
FREQUENCY (W

IDENTIFICRS: OPTICAL PUMPINGe FOUR-LEVEL LASERS» GAS
LASFRS, LIQUID LASERS» SEMICONDUCTOR LASERS, SOLID
STATE LASERS (u)

TH1S STATF=0OF=THE~ART SURVFY CONSISTS OF TwoO

SECTIONS: A TECHNICAL SUMMARY AND A BIBLIQGRAPHY,
ALTHOUGH THE BIBLIOGRAPHY, WHICH CONSISTS OF 125
REFERENCES AND COVERS THF PERIOD 0OF 1 JANUARY 1963

TO 31 DECFMBER 1963 DEALS MOSTLY WITH THE SURJECT

OF LASER PUMPINGes THE SUMMARY REVIEWS OTHFR TOPICS OF
LASER TECHNOLOGY INCLUDING A DESCRIPTION OF THE
VARIOUS TYPES OF LASERS ANND THFIR POTENTIAL
APPLICATIONS., (AUTHOR) ()
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DNC REPORT BINLIQOGRAPHY SEARCH CONTROL NO, /ZLW13

AD=L66 031
DAYTON UNIV OHIO RFSEARCH INST

e

ATMOSPHERTIC PROPAGATION STUDIES AT OPTICAL»
MILLIMFTERs AND MICROWAVE FREQUENCIES. PART 1I., THE
MECHANISM OF SCINTILLATICN. () 1

DESCRIPTIVE NOTE: REPT, FOR 1 JAN 64=20 JAN 65¢ i

MAR 65 20P TAYLOR,PAUL B. 1} T
CONTRACT: AF33 615 1265 !
PROJ: 4062 :
TASK: o2 " ]
MONITOR: AL TR=65=79-pPT. 2 f

UNCLASSIFIED RFEPORT

SUPPLEMENTARY NOTL :

DESCRIPTORS:  (*MICROWAVES, PROPAGATION)»
(*MILLIMETFR WAVES: PROPAGATION)» (*LASERS,
PROMAGATION)r LIGHT TRANSMISSIONs RAPDIO
TRAMSMISSION: VISIRILITY» L IGHT+ MEAGSURFMENT.
ATMOSPHERIC MOTTONs OPTICHL IMAGES, REFRACTTON»
ICNOSPHERE s ANALYSIS ()
IOFNYIFICRG:  SOTNTILLATION tw
THE SCINTILLATION OF RFCFIVED SIGHALS PROPAGATED
THROUGH SHOME TEN MILFS OF ATMOSPHERE ON NARROW BEAMS
(ONE AT AN OPTICAL FRFQUENCY: THE OTHER AT A
MICROWAVE FREQUEFNCY) HAYE REEN RFPORTFD IN PART
I. THE PRFSONT REPORT REVIFWS SEVERAL EXPLANATIONS
WHTCH MIGHT ACCOUNT FOR THF PHENOMENA, IT 1S FOUND
THAT THE SCINTTLILATION ORSSRVED IN THF MICROWAVE
SIGNAL IS MOT OUT OF LINE WITH THE SYATISTICAL
THEORILCS 0OF PHNAPAGATION THROUGH A RANDOMLY
HOMOGENEQUS ATMOSPHERE WHICH HAVE REEN PROPOSFD BY
OTHERS. HOWEVIR, A PRECISE DESCRIPTION OF THE
MECHANISM IS STILL WANTING. THE SCINTILLATION
ORSERVED IN THIE OPTICAL SIGNAL IS MORE VIOLENT THAN
ANY PREVIOUSLY KEPORTEN, AMD SHOWS CHARACTFRISTICS AT
VARIANCE WITH THE STATISTICAL THEORIES OF THF
ATMOSPHERF PRESENTED IN THF LITERATURE==NAMELY: IN
THE OCCURRENCF OF SHORT TNTENSF BURSTS OF SIGNAL
SUPERIMPOSED OM A LOW-LEVEL RANDOMLY FLUCTUATING
BACKGROUND. SCINTILLATION IN ANALOGOUS PHFNOMENA»
ESPECIALLY THAT OF RANPIO AND QPTICAL STARS: SHOWS
INDICATIONS OF SIMILAR TRAITS,., THE SEVERAL
EXPLANATINONS WHICH HAVE BEFN PROFOSED ARE MUTUALLY AT
VARTANCE» AND NONE STANDS UP WFLI. UNDER CRTTICISM,.
FURTHED cxPrnTuONT AND 3TUDT IS REQUIRED IfF A
TENABLF EXPLANATION IS5 To RE ESTARLISHED,
(AUTHOR) ()
16
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AD=LT6H 149 2075
CALIFORNIA UNIV BERKF)LFY ELECTRONICS RFSFARCH LAB
LASER ARRAYS. (u)

DESCRIPTIVE NOTE: RESEARCH REPT.»

JUL 65 uyp GIBSON» JAMES CLARK
REPT, NO. FRL-65-21
CONTRACT! AF=AFOSR=139~64, AF=-AFOSR-139~6%
PROJ: AF-=4751
MONITOR: AFOSR 66-~0402

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERSs *ANTFNNA ARRAYS)e ANTENNA
CONFIGURATIONSs ANTENNA RADTATION PATTFRNS, SPACE
COMMUNICATTON SYSTEMS: POLARIZATION: MATHEMATICAL
ANALYSIS (mn

IDENTIFIERS: LINEAR BROADSINE ARRAYS, NOLPH-
TCHEBYSCHEFF ARRAYSe UNFQUALLY SPACFD ARRAYS:

SINGLE RING ARRAYS w

THIS PAPER DEALS WITH THE APPLICATIQON OF VARICUS
TYPES OF ARRAY TECHNIQUES, THF LASFR IS ASSUMED TO
HAVE A GAUSSIAN FIELD DISTRIBUTION AT TITS APERTURE:
AND ITS FAR FIFLD PATTERN 1S DFVELOPED FROM THIS
APERTURE PATTERN., THE LINEAR BROADSIDE ARRAY

FACTOR IS APPLIED TO BOTH THF GAUSSIAN ELEMENT
PATTERN AND TO AN ELFEMFNT CONSISTING OF A CIRCULAR
APFRTURE UNIFORMLY JLLUMINATED WITH A PLANF WAVE.
THF DOLPH-TCHEBYSCHEFF AN{D BINOMTAL AMPLITHDE
DISTRIBUTION ARRAY FACTORS ARE APPLIED TO THE
GAUSSIAN FLEMENT PATTERN TO REDUCE SIDELORF LFVELS
WITi4 EQUAL FELF *ENT SPACING. ISHIMARU'S TECHNIQOUE

OF UNFOQUAL CLOMENT SPACING IS APPLIED TO THE
GAIISSTIAN FLEMENT PATTERN TO REDUCE SIDELOBES: AND
THFN TO SUIPRESS THF SECONDARY BEAM. THFE HALF-POWER
BEAMWIDTHS ARF CALCULATED AND COMPARED:» AND THF
CIRCULAR ARRAY I¢ INVESTIGATED FOR APPLICATION TO THF
GAUSSIAN FLEMENT PATTERN, RESULTS CONCERNING
RELATIVE SIDELOBE LEVELS AND GRATING LOBF LEVFLS ARE
TARULATED AND COMPARFD. COMCLUSIONS ARF MANE
CONCERNING THF FEASIBILITY OF APPLYING ARPAY THEORY
TO LASFRS WITH ELEMENT SPACINGS OF HUNDRENDS OF
WAVELFNGTHS, (AUTHOR) )

17
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AD=6N1 660
ROME AIR DFVELOPMENT CENTER GRIFFISS AFR N Y

IN-CAVITY LASER MODULATION STUDY, ()
MAY 6u 25p RUGARIL +ANTHONY D,
PROJ: DS63 A
MONITOR: RANC TNREU 129

UNCILLASSIFIED RIPORT

SUPPLEMENTARY NOTE @

DESCRIPTORS:  (#1LASFRS» MODULATION) e ELFECTRON QOPTICS:
MIRRORSr PRISMS (OPTICS),y CRYSTALS, POTASSTIUM COMPOUNDS
PHOSPHATES, QUARTZ: REFRACTIVE INDEX, LIGHT
TRANSMISSIONs OSCILLATION, DISPLAY SYSTEMS (v)

THEQRETICAL ANN EXPERIMENTAL STUDY WAS PERFORMFD TO
INVESTIGATE A LLASER MODULATION TECHNIQUE CAPABLE OF
PROVIDING A FLAT FREQUFNCY RIMCSPONSE OVER THE RANGE OF
20 CPS TO 30 MC/S WITH A MODULATION INDEX OF 0,5 OR
GREATER., THI TFCHNIQUE INVOLVED THE INTRODUCTION

OF CONTROLLABLF LOSSFS To THE LASFR CAVITY RY

AL TFRNATE AL TANMEMT ANPD MTISALTGNMENT NF TUE CAVITY
REFLECTORS, THIS wa's TO BRE ACCOMPLISHED BY

INGSERTION OF AN FLECTRO-OPTIC PRISM IN THF CAVITY AND
VARYING THF ANGLE OF DFVIATION OF THE FXIT RFEAM FROM
THE PRISM RY ELECTRICALLY CONTROLLTING THE MAGNITUDFE
OF THrr TNDEX OF REFRACTION OF THE PRISM, THF
TRANSMISSTCN LOSSES ASSGCIATED WITH THE ELFCTRPOOPTIC
PRISM WERE EXPIRIMENTALLY FOUND TO RE GREATER THAN
THE GAIN af THE LASCP CAYITY. THUS: OSCILLATIONS
COMLD MOT BE MAINTATHNED WITH THE ELECTRO~0OPTIC PRISM
IN THio CAVITY. THE MAJOR FACTORS CONTRIBUTING TO

THE TRANSMISSINN LOGSES WERE FOUND TO RE RFFLECTION
LOSHES AND AN THHIRFHNT BIRFFRINGENCE OF THF
CRYSTALLINF MATERIALS. PERTINENT THEORETICAL
DISCUSSIONS AND EXPERIMENTAL RFSULTS ARE INCLUNED 1IN
THE REPORT, (AUTHOR) )
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AD=603 004
BAIRD ATOM{C INC CAMBRIDGE MASS

EFFECT OF OPTICAL PATH IMPERFECTIONS ON FARRY=PERCT
MODULATOR PERFORMANCE, (1)

DESCRIPTIVE NOTE: RFPT, FOR 17 FEB-17 JUL 6U:
oy 78P DELPIANG VINCENT o JR.}

CONTRACT: aAF 33(615)-1254

PROJ: AF-~4375

TASK: 433513

MONITOR: AFAL TOR-64~-141

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:R
DESCRIPTORS:  (*MODULATORS, PERFORMANCE (ENGINFFRING?).»
LASERSs L1547 TRANSMISSION: REFRACTTON: RRNADBANDe

AMPLIFIERS, FREQUENCYr PRORABILITY, INTERFEROMETERSY
PIEZOELECTRIC CRYSTALS, SURFACE PROPERTIES: POTASSIUM

COMPOUNDS» PHOSPHATES ()
IDENTIFIERS: FARRY=PEROT MODULATOR: ELECTRO-OPTIC
EFFECTs POTASSIUM DIHYDRAPHOSPHATE on

UNDER A PREVIOUS CONTRACT, A THEORETICAL
INVESTIGATION WAS CONDUCTENRN ON THE EFFECTS OF
VARIATION IN CPTICAL PATHLENGTH UPON THE PFRFORMANCE
OF A FABRY-=PEROT TYPE WIPNEBANC MODULATOR., THE
VARIATIONS COMSISTED OF STATISTICAL DISTRIRUTIONS
WITHIN OR ACROSS THE APERTURE, AND TWO PROBABILITY
DISTRIBUTICNS OF THE VARIAPLE PATHLENGTH WERE
STUDIED: A RECTANGULAR AND A GAUSSIAN. THFE

ORJECTIVE OF THE PRESFNT WwORK WAS T0 PROVINE DIRFCT
EXPERIMENTAL VFRIFICATION OF THE THEORETICAL RFSULTS
OF THE PRORABILITY STUDY AS WELL AS TO CHARACTFRIZE
AND ACCESS THE PRESENT PERFORMANCE 07 THE MODULATOR
IN ORDER TO PROVIDE GUIDANCE FOR FUTURE WORK, IT

TG SHOWN THAT THE PLANF~-PARALLEL FABRY~PEROT TYPE

OF MODULATOR WILL APPROACH IDFAL THEORETICAL
PERFORMANCE ONLY FOR EXTREMELY SMALL APERTURES OF THE
ORCZR GF 0.04% INCH OR LESS AND THAT THIS RESULT 1S
I ACCORDAMCE WITH THE THEORETICALLY PREDICTED
PERFORMANCF . IT IS FURTHER SHOWN THAT THE MODULATOR
PERFORMANCFE DEPENDS CRITICALLY UPON THE FREQUFENCY
STARILITY AND RANDWIDTH OF THE SOURCE AND THAT
FREQUENCY NRIFTS, F SUR 0, GREATER THAN A FEW

MEGACYCLES WILL CAUSE LARGFE FLUCTUATIONS IN THF
AVFRAGE TRANSMTSSTON. (AUTHOR) (v

19
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AD-603 622
CONTROL DATA CCRP MELVILLE N Y TRG DIV

HETERODYNE DETFECTION IN OPTICAL COMMUNICATTON. (1)

DESCRIPTIVE NOTE: FINAL REPT.»
JUL 64 307P JACOBS1»Se Fo iLATOURRETTES
Jo. T. :GOULD*Gs (RABINOWITZ? P, i
CONTRACT: AF30 602 2591 -
PROJ: 4519
TASK: 45199%
MONITOR: RADC TDR6UL 130 -

UNCLASSIFIED REPORT
SUPPLEMEMNTARY NOTE:

DESCRIPTORS: (%I_.IGHT COMMUNICATION SYSTEMS, MOPULATION)»
(*40DULATION, LIGHT COMMUNICATION SYSTEMS), LASERS
INTERFEROMETERS s MIXERS (ELFCTRONIC)» STGNAL-TO-NOISE
RATIOr NOISE {RADIO)+ LIGHT TRANSMISSION, RFFLECTORS:
BROADBAND» AMPLIFIERSs OPTICS» MEASUREMENT, THEGRY
EC JATIONS ()

IDENIIFIERS: HETERODYNE w

THE PROPERTIES OF CPTICAL HETERODYNE NETECTIOQN ARE
ANALYZFD AND MFASURED, USING A LASFR AND TWYMAN-
GRFEN INTERFEROMETFR. IT IS SHOWN THAT
HETERODYNF AMPLIFICATION PRESERVES THE SIGNA'_~T0O~
NOTSE RATIO IN THE DETECTED DIFFERFNCE FREQUENCY IN
TH PRESENCE OF INCOHERENT NOISE AND THAY THE
LIMITIMNG NOISE OF THE SYSTEM IS PHOTOCURRENT SHOT
NOTOE . SUITARILITY OF THIG TECHNIQUE IS
DEMONSTRATED FOR DIFFUSE AS WELL AS SPECULAR MIRRORS
AtID CORNE% REFLECTORS AS WFLL AS FLATS. VARIOUS
TECHNIQUES OF MONULATION ARE DISCUSSED AND
DEMONSTRATF D INCLUDING PHASE, AMPLITUDE AMD SINGLE-
SINEBAND MODULATION. A METHOD IS PFVELOPED FOR THE
DEMCODUM_ATTON OF PHASE=-MODULATED LIGHT. THF
LIMITATIONS IMPQOSED ON THE OPTICAL HETERONDYNE
TECHNIQUE BY THE TRANSMIGSION PATH CONDITIONS ARE
INVESTIGATED. SINGLE=SIDFRAND VS NDOUBLE~DETECTION
TECHNIQUES ARF COMPARED EXPERIMENTALLY: UNDER
TURBULENT ATMOSPHERIC CONDITIONS. THE FORMER
PROVES TO BE THE SUPERIOR TECIHNIQUF, DESIGN AND
CONSTRUCTION OF A FIELD INSTRUMEWNT EMRODYING THIS
PRINCIPLE 1S IMITIATEN. 7uF USES AND LIMITAYIONS
OF HETERODYNE DETECTION IN OPTICAL COMMUNICATIONS,
DEMULTIPLEXING OF CHANNELS, DEMODULATION OF FM AND
AM, DOPPLFR AND DISPLACEMENT MEASUREMFNTS,: AND
Lacenr STARTLIPATION ARE DISCUSSED. RECOMMENDATIOMS
ARE MADE FOR FUTURF RESSARCH AMND DFVELOPMENT. ()
20
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AD—604 735
BEGE (J R M) CO ARLINGTON MASS

LASER BEAM ATTENUATION IN THE LOWER ATMOSPHERE. )

NOV 62 asp LANGER»R. M, 3
REPT. NO. /331
CONTRACT: NOBS8R609

UNCI.ASSIFIED REPORY

SUPPLLEMENTARY NOTE:

DESCRIPTORS: (*LASERSy FLECTROMAGNETIC WAVFS),
(*ELECTROMAGNETIC WAVES» ATTENUATION)}» (%xATMOSPHERE®
LIGHT TRANSMISSTON)» WAVE TRANSMISSTON» CLOUDS:
REFRACTIVE INDEXr AFROSOLS: SCATTERING: ABSORPTION.
OPTICS )

SMALL ANGLF SPREADING, AFEROSOL SCATTERING AND
MOLECULAR ABSORPTION ARE CONSIDEREDP THE IMPORTANT
MECHANISMS FOR THE WEAKENING OF A LASFR BEAM IN THE
OPEN ATMOSPHERF, THREE DIFFERENT TRANSMISSION LAWS
ARE WORKED OUT FOR THESE THREE MECHANISMS, ROTH

THE PHYSICAL PRINCIPLES AND THE NUMERICAL VALUFES
ENCOUNTERED IN THE LOWER ATMOSPHERF ARFE DISCUSSED AND
ILLUSTRATED, RANDOM DENSITY FLUCTUATIONS IN THE
TURBULENT ATMOSPHERE ARE DISCUSSED AS THE CAUSE OF
SMALL ANGULAR GEFLECTIONS IN A NARPOW PENCTL OF
LIGHT. BEAM ATTENUATION DUE TO ATMOSPHERIC AERQOSOL
SCATTERING IS TREATED FOR AN AFROSOL SIZ2f
DISTRIBUTION DFSCRIBEN BY THFE SUM OF TWO INVERSE
POWERS OF THE DROPLET RADIUS. LASER BFEAMS CAN HELP
FIND THE PARAMFETERS OF SUCH DISTRIRUTINNS,

MOLECULAR ABSORPTION IS FXAMINED IN TERMS OF THE
NARROW IMCRARFND L INES OF waYFR VAPOUR. AN EFFORT

1S MADE To PRFSENT THIS DIFFICULT TOPIC IN AS SIMPLE
ANND USEFUL A FORM AS 15 COMPATIBLE WITH THF
OBSERVATICNAL MATERIAL. THE FORMULAE ARE NDFSIGNED

TO MAKE IT POSSIBLE TO ESTIMATE IN DETAIL HOW THE
ATMOSPHERF WOULD WFAKEN A LASER BEAM UNDFR A WIDE
VARIETY OF CONDITIONS. IT IS FOUND THAT SOME

EFFECTS ARFE GERIOUS EVFN AT SHORT RANGES OF A FEW
METERSe WHILE TN FAVOURARLF CIRCUMSTANCES: LLASFR
SIGNALS wWoLLD NOT HE DRASTICALLY ATTENUATFD OUT TO
ANY PRACTICAL DISTANCE IN THE {_OWER ATMOSPHERE,

(AL THOR) ()

21
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AD-605 319
TECHNICAL OPERATIONS INC BURLINGTON MASS

INVESTIGATION OF COHERFNT OPTICAL PROPAGATION. W

DESCRIPTIVE NOTE: FINAL REPT.

AUG 64 6u4p SKINNEReT. Je IWHITNEYeR. Eo
i

CONTRACT: AF30 602 2619 : ‘ v
PROJ: 4519 :

TASK: 451905

MONITOR: RADC TDReU4 65

UNCLASSIFIED REPORT

\ SUPPILEMENTARY NOTE:

: DESCRIPTORS: (*LASERSr LIGHT TRANSMISSTION): (%L IGHT

| SIGNALLS» PROPAGATION)» (%| IGHT COMMUNICATION SYSTEMS:

! LASERS)» WAVEGUIDES: OPTICAL EQUIPMENT COMPONENTS,

‘ WAVEGUIDE RENDSe ALIGNMENT, FLEXIBLF COUPLINGS» PRISMS

5 (OPTICS) )

; THFE REPORT DISCUSSES THE GUIDED PROPAGATION oF AN

; OPTICAL SIGNAL. THF BEAM-WAVEGUIDE WAS CHNOSEN FOR

! CONSIDERATION RECAUSE OF ITS EXTREMELY LOW INTRINSIC

' L0SS, THESE INTRINSIC LOSSESs ALONG WITH

MISALIGNMENT AND FEED LOSSESs ARE NERIVED. THE

MISALIGNMENT LOSSES ARE HIGH. TO RFDUCF THFM, A

FLEXIBLE JOINT WAS DESIGNED THAT ALLOWS THF GUIDE TO

b FLFX WITHOUT INTRODUCING PROHIRITIVE LOSSES.

! ALTHOUGH MUCH WORK REMAINS TO BE DONE BEFORE A .
PRACTICAL OPTICAL WAVEGUIDE FOR LONG PATHS EXISTS

THE REPORT DEMONSTRATES THE FEASIBTILITY 'OF THE BEAM=
WAVEGUIDE, (AUTHOR)

(u) '
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AD=605 466
FOREIGN TECHNOLOGY DIV WRIGHT-PATTFRSON AFR OHIO
GAS AND LIQUID LASERS, ()
AUG  6u 8P TSENG» CHAO=SHO! 4
N REPT. NO. FTD~TT-64~56% :
- UNCLASSIFIED REPORT \
% . SUPPLEMENTARY NOTE: ENITED TRANS. OF K'O HSUFH TA
% CHUNG (CHINFSE PEOPLE'S REPUBLIC) 1963+ NO. 11¢ P,
€ 22-23, ]
E
v DESCRIPTORS: (LASERSs REVIEWS)s GASESe 15UIDS, LIGHT
é COMMUNICATION SYSTEMSe CHINA (V)
E A POPULARIZED REVIFW OF THF RASIC PRINCIPLES OF GAS ]
; AND LIGUIN LASFRS. ()
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ODC REPORT BTRL IOGRAPHY SEARCH CONTROL. MO, /2LW13

AD=60% 478

SYLVANIA ELECTRONIC SYSTEMS=WEST MOUNTAIN VIEW CA'.IF
ELECTRONIC DEFFNSE LABS

RESEARCH OF TECHNIOUES FOR LIGHT MODULATION
DETECTION., PART 1, AMPLITUDE DEMODULATORS. ()

DESCRIPTIVE NOTE: FINAL REPT. (PART 1)+ 15 MAY 62-15
MAY 63,
JUN 64 136P MCMURTRY ¢B. J. ICANDES »
D. F. ITARG +R. #SIEGMANsA, F. ¥
CONTRACT: AF33 657 8995
PROJ: AF=4156
TASK: 415610
MONITOR: AFAL TOR-€4=181=-PT=1

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: ALSO SEF AD=410 264

DESCRIPTORS: (% IGHT» DFMODULATION) » (xAMPL TTUDE
MODULATION, LIGHT), (*PHOTOTURES MICROWAVE EQUIPMENT),
LIGHT COMMUMICATION SYSTEMS, TRAVEIL_ING WAVF TUBES»
LASERS» FROADBAND, MICROWAVE FREQUENCY.

PHOTOMULTIPIL IERS, ELECTRON GUNS: LIGHT TRANSMISSIONY

VELOCITYs NFEMODULATORS, NOISE (RADIO)» FLECTRON DENSITY»
PHOTOCAYHODFS: DESIGNe CONSTRUCTION» TESTS )
IDENTIFIERS: TRAVELING=WAVE MICROWAVE PHOTOTURFS (y)

THE RESULTS OF A ONE-YFAR APPLIED RESEARCH PROGRAM
ON THE DEMODULATION OF AMPLITUNE~-MODULATEN (AM)
LIGHT ARE PRESENTEN. SUFFTCIENT INFORMATINN 1S
PROVIDED FOR THE DFTAILED VINDERSTANDING, NFSIGNs AND
USE OF TRAVELING~-WAVE MICROWAVF PHOTOTUBES (TWPS) .
THE MOST PROMISING OFTECTOR FOP RROADBAND=MOQDULATED
LIGHT. THF REPORT INCLUDES: (§) THF INFALTZED
ANALYSIS wRICH FIRSY POINTED oUT THE MORE TIMPORTANT
TWP DESIGN CONSINERATIONS AND OPERATING
CHARACTERISTICS: (2) A MORFE COMFLETE

COMPUTERATDED ANALYSTIS WHICH GIVES DETAILFN
INFORMATION ON THF EFFFCTS OF THE VARIOIS REAM~
CIRCUIT PARAMETERS AND OPERATING CONDITIONSS AND
(3) AN ANALYSIS OF THE ELECTRON GUN REGION, WITH
EMPHASIS ON VELOCITY SPREAD AND CURRENT DENSITY
EFFECTS. THE RFSULTS OF a4 DETAILED EXPERIMFMNTAL
ANALYSIS OF THE TwP ARE PRFSENTED: PROVIDING BOTH
VERIFICATION OF THE MORE COMPLET( THEORETICAL
TREATMENT AND INFORMATION ON GENERALLY~-USFFUL
PHOTODETECTOR TEST TECHNIQUES. EXPFRIMFNTAL NATA
ARE GIVEN ON SFVERAL 0THER TYPES or PHCTONFTECTORS.

24 ' ' (u)
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AD-605 S12

SYLVANIA ELECTRONIC SYSTEMS-WEST MOUNTAIN VIEW CALIF
ELECTRONIC DEFENSE LABS

RESEARCH ON TECHNIGUES FOR LIGHT MODULATION

DETECTION: PART 1I: FREQUENCY DEMODULATORS, J) .
i
DESCRIPTIVE NOTE: FINAL REPT. 15 MAY 63-15 MAY 64
JUN 64 256P AMMANN F. O« 3HARRIS»Ss E. }
TARG'R. H

CONTRACT: aF 33(6571~8995, AF (4(695)=3105
PROJ: AF=4156

TASK: 415610

MONITOR: AFAL TDR-64=101-P2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: STUDY MADE IN COOPERATION WITH
STANFORD UNIV. UNDER CONTRACT TO AIR FORCE SYSTEMS
COMMAND. SEF ALSO AD=60% 478.

DESCRIPTORS: (*LIGHT+» DEMODULATION)» (*FREQUENCY
MODULATION, LIGHT}, (*PHASE MODULATTONs LIGHT)»
(*PHOTOTUBES» MICROWAVE EQUIPMENT)s LIGHT COMMUNICATION
SYSTOMSe RAEFRACTIONe DISCRIMINATORS, MICROWAVE
FREQUENCY» DEMODULATORS: CRYSTALS, NOISE (RADIO).
SIGNAL-TO-NOISE RATIO» LASERS», BROADBAND, DFSIGN:

CONTTRUCTION:s TESTS (u)
IDENTIFIERS: BIREFRINGENT DISCRIMINATORS, OPTICAL
RATIO DETECTORSs HETERODYNE DETECTION (V)

THE RESULTS OF A ONE-YEAR PROGRAM ON THE
DEMODULATION OF FREQUENCY-MODULATED (FM) nR PHASE~
MODULATEDR (PM) LIGHT ARE PRESENTED. THEQORETICAL

AND EX¥PERIMENTAL STUDIES wFRE MADE BOTH OF DIRECT
DEMODULATION AND HETERODYNE DEMODULATION, A

TECHNIQUE FMPLOYING CONVERSION OF FM TO am VIA A
BIREFRINGENT OFVICE WITH SUBSEQUENT OFTECTION BY A
TRAVELING=WAVF PHOTOTUBE IS USFD FOR THE DFMODULATIOM
METHOD. THF REPORT DEALS wITH TECHNTQUES AND

DEVICES FOR CONVERTING FM (AND PM) TO AM AT

OPTICAL FRFQUENCIES. COMPREHENSIVE ANALYSFS AND
DISCUSSIONS ARF GIVEN ON TWO STMPLE BIREFRINGENT
DEVICES, THE BTREFRINGFNT DISCRIMINATOR AMD THF
OPTICAL RATIO DETECTOR» DEVICES CAPABLF OF CONVERTING
FM TO AM AND PM TO AM, RESPECTIVELY. THE

USE OF MULTICRYSTAL DEVICES IN DEMODULATORS 1S
TREATED. INCLUDED ARE TWO OPTICAL NETWORK

SYNTHESIS TECHNIQUES FOR REALIZING BIREFRTINGENT
DEVICES HAVING ARBITRARILY SPECIFIFD TRANSFER
FUNCTIONS,

25 U
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DNC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZLW13

AN=605 940
UNITED AIRCRAFT CORP EAST HARTFORD CONN

ULTRASONIC CONTROL OF LASER PERFORMANCE, (W
DESCRIFTIVE NOTE: FINAL RFPT. FOR 26 JUN 63=25 JUN 64,

SEP 64 64p DFMARIA?A. J. IDANIFLSONCG,
Eu '\JR.;

REPT. NO. UNAIR~C-920083-12
CONTRACT: DnNAL19 020AMCO170A
PROJ: IG6 22001A056 03 17

UNCLASSTFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (#MODULATION, LASERS), (%*LASERSs CONTROL)»
(*ULTRASONTC RADIATION:, LASFRS)e GLASS: IMPURITIES,
NEODYMIUM, REFRACTIVE INDEXr. MECHANTCAL WAVES, FEEDBACK.
TUNNELING (FELECTRONICS)» STANDING WAVE RATIOS,
PERFORMANCE (ENGINEERING) (V)

THE REPORT DESCRIRFS THE WNRK PERFORMFD ON A
RESEARCH P20GRAM DIRECTED TOWARD NFTFRMINTNG THE
SCILLATION CHARACTERISTICS OF A LASER WHEN THF
REFRACTIVE INDEX WITHIN THE FEFEDBACK CAVITY 15
PERTURBED RY MFEANS OF ACOUSTIC+ ELECTRIC, OR MAGNETIC
FIELDS. THFE LASER IS RFPRESENTED IN TERMS OF A
SYSTEM BLOCK NDIAGRAM HAVING FORWARD AND FE{DBACK
TRANSFER FUNCTIONS WHICH CAN BF VARIED IN A PERIODIC
MANMER SO AS TO MODULATE THE OUTPUY OF THFE QUANTUM
DEVICE. THE MODIFICATION OF A LAGER'S FEEDRACK
TRANSFER FUNCTION BY AN ULTRASONIC-REFRACTION AND BY
AN OPTICAL-TUNNELING SHUTTFR HAS BFEN UTILIZED TO
GATE THE LASER'S QUTPUT, EXPFRIMENTS ARE REPORTED
WHICH ODEMONSTRATE THAT THE PERIODIC FLUCTUATION OF
THE REFRACTIVF INDEX RESULTING FROM THF PRNOPAGATION
OF FOCUSED ULTRASONIC ENFRGY WITHIN A SOLID STATE
LASER MECTUM CAN BF UTILIZFD AS A O=SPOILFR TO GATE
THE QUTPUT OF HIGH GAIN LASERS WITHOUT THF
INTRODUCTION OF LOSSY FLEMENTS INTO THE LASER'S
FEEDBACK PATH. IN ADDITIONe, EXPERIMENTS ARFE
REPORTED wHICH REVFAL AN INCREASE IN THE ENERGY
OUTPUT OF A NEODYMIUM DOPED LANTHANUM THORIUM
BORATE GLASS ROD WHEN LONGITUDINAL ACOUSTICAL
STANDING WAVES WERF PROPAGATED DOwWN THE LENGTH OF THE
GLASS ROD., (AUTHOR) (uU)
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AD-606 219
STANFORD UNIV CALIF MICROWAVE LAR

PHOTOMIXING IN A BULK SEMICONDUCTOR

PHOTODETECTOR, ()

DESCRIPTIVE NOTE: TECHNICAL REPT..
AUG 64 75pP WEAVEResJe Na
REPT. NO. ML=-1206

CONTRACT: NONR=225(48), NSF-G-27929
PROJ: NR373 361

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SUPPORTED IN PARY RY THF U. S, ARMY
SIGNAL CORPS AND U, S» AIR FORCF.

DESCRIPTORS: (*LIGHTs DEMANULATION) ¢ (*xDEMODULATORS:
LIGHT)» (*SEMICONDUCTOR DEVICES: CRYSTAL MIXERS) .
(*PHOTOELECTRIC CELLS (SEMICONDUCTOR)
PHOTOCONDUCTIVITY), SINGLE CRYSTALS: LASERS» MICROWAVF
FREQUENCY,» FHOTOELECTRIC EFFECT+ ELFCTRICAL PROPERTIES,
VOLTAGEr» ELECTRIC CURRENTS, THEORY, MATHEMATICAL
ANALYSIS» EXPERIMENTAL ATA, DESIGN: CADMIUM ALLOYS
SELENIUM ALLOYSe SILICONs GALLIUM ALLOYS, ARSENIC
ALLOYS )

IDENTIFIERS: SEMICONDUCTOR PHOTODRETECTORS (V)]

THIS STUDY IS CONCERNED WITH BULK SEMICONDUCTORS AS
DETECTORS OF THE DIFFERENCE FREQUENCY BETWFEN TWO OR
MORE OPTICAL SIGNALS AND AS A DEMOOULATOR OF
MICROWAVE AM MODULATED LTIGHT. THE BASIC

EXPERIMENT CONSISTED OF MOUNTING SINGLF CRYSTALS OF
COSEr SI+ AND GAAS IN A COAXIAL MOUNT AND
ILLUMINATING THE CRYSTALS WITH THE BEAM OQF SINGLF
LASER,. A NnC BIAS VOLTAGE wAS APPLIFD AND THF
MICROWAVE AND DC PHOTQCURRFNTS WFRF MEASURED AS A
FUNCTION OF LIGHT INTENSITY» BIAS VOLTAGE.
TEMPERATURF . MICROWAVE MATCH» AND THE VARIOUS CRYSTAL
SAMPLES. SOME OF THE EXPFRIMENTAL PROBLEMS
ENCOUNTERED ARE DISCUSSEN. AN OUTLINE OF THE
PERTINENT, SIMPLIFIED PHOTOCONDUCTOR THEOARY 15
PRFSENTED ALONG WITH AN EQUIVALENT CIRCUIT FOR THF
PHOTODETECTOR DEVICE. ALSOr THF SEMICONDUCTOR
CAPTURE CROSS SECTION, LIFETIMF: AND TRAP DENSITY IS
CALCULATEN FROM THF MEASURFD VALUFS OF PHNTOCURRENT.
THE BULK SFMICONDUCTOR PHOTODETECTOR IS SHAWN TO BE
A RUGGEDs SIMPLEs» AND TNEXPENSIVE DEVICE FOR
DETECTING OPTICAL BEAT FREAUENCIFS, PARTYYCIIL ARLY AT
RIGH L1IGHT LEVELS AND IN THE INFRARED. (AUTHOR)

)
27

UNCLASSIFIED 7ZLW13

.




UNCLASSIFIED
NDOC REPORT BIRLIOGRAPHY SEARCH CONTROL NO. /2LW13

AD-607 487
NAVAL RESEARCH LAB WASHINGTON D ¢

EXPERIMENTAL OBSERVATIONS OF FORWARD SCATTERING OF
LIGHT IN THE LOWER ATMOSPHFRE. w

DESCRIPTIVE NOTE: INTERIM REPT.:
SEP 64 50P CURCIO,Jy A. IDRUMMETER(L. F.
s JR G}
PROJ: RROO& 02 42 5152

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT TRANSMISSIONs SCATTERING)»
(*ATMOSPHERF, LIGHT TRANSMISSION)» (2L IGHT.
PROPAGATION)» AFROSOLS» COMMUNICATION SYSTEMS, LASGERS:
AIR POLLUTION, RUBY W

THE REPORT DEALS IN PART WITH THE EXPFRIMFNTAL
RESULTS FROM SEVEN MEASUREMENTS ON THE FORWARD
SCATTERING OF LIGHT RY THE ATMOSPHFRIC AEROSOL,., IN
ADDITION,» CONSIDERATIONS OF THE PROBLEM OF DETFCTING
FORWARD SCATTERED LIGHT IN THF DAYTIMF SHOW THAT
ESTIMATED RESULTS AGREE WITH THE AVAILABLE
EXPERIMENTAL DATA. CONSIPERATIONS OF TMHE

FEASIBILITY OF USING OVER-~THE-HORIZON PROPAGATION AS
A COMMUNICATIONS  LINK LEADNS TO THF ESTIMATION THAT
COMMUNICATION RETWEEN FIXED POINTS AT MORSE CODE
RATES 1S CURRENTLY FEASIRLFE OVFR RANGES OF THE ORDER
OF S0 KM IN THFE DAYTIMF FOR METEOROLOGICAL RANGES OF
16 KM OR MORE, USING A NARROW-REAM PROJECTOR AS
SOURCE . SHTP-TO~-SHIP COMMUNICATION WOULD RFQUIRE
SOURCES OF VERY HIGH POWER OR PRECTSE STARILIZATION
AND POINTING OF EXISTING HIGH=-INTFNSITY SFARCHLIGHT
SOURCES. {AUTHOR) (u)
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AD=-607 a52
STANFORD UNIV CALIF STANFORD ELECTRONICS LABS

TUNING OF CW LASERS OVFR ANGSTROM BANDWIDTHS: SOME
POSSIBLE APPROACHES. ()

DESCRIPTIVE NOTE: TECHNICAL RFPT. FOR JUN 63=JUN 64+
AUG b4 62P MORRIS¢R. Jo 1

REPT., NO. SEL=€4~092 +SEL-TR=0576-6

CONTRACT: AF 33(657)-1114u

PROJ: AF~4026

TASK: 403602

MONITOR: AFAL TDR=64-227

o AT R TR T I IR "
.

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE!

DESCRIPTORS: (%*LASERS» TUNED AMPLIFIERS)» (*TUNED
AMPLIFIERSs LASFERS)» TUNING OEVICES» SIGNALS» FREQUENCY
SHIFT» DIFFRACTION, SOUND, CRYSTALSes MAGNETIC FIELDS!
DOPPLER EFFECTs TEMPERATURE: PARTICLE BEAMS, FREQUENCY
MODULATION, MICROWAVE FREQUENCY qvp

THIS REPORT IS AN INVESTIGATION OF SEVERAL
APPROACHES TO THE PROBLEM OF QRTAINING Cw COHERENT
OPTICAL SIGNALS WHOSE WAVELENGTH CAN BE SCANNED IN A
CONTROLLEN FASHION OVER A RANGF OF APPROXIMATELY 1
A OR MORE, THE METHODS DISCUSSED IMCLUDE THE
FOLLOWING INYERNAL TUNING METHODS: ZEFEMAN TUNING!
DIFFRACTION FROM ACOUSTIC WAVESH CRYSTALSTRAIN
TUNING? THERMAL TUNING?! TUNARLE MODE SELECTION IN
WINE LINES) AND DOPPLER~SHIFT TUNING USING A BFAM
OF ACCELERATED PARTICLFS., THE LAST METHOD LISTED
IS BELIEVED TO BE A NOVEL SCHEME FOR LASER TUNING.
FREQUENCY MODULATION USING MICROWAVE FREQUENCIES

A a7

: AND LARGE MODULATION INDICFS IS ALSO NISCUSSED AS AN
g EXTERNAL TUNING METHOD. OF ALL THE APPROACHES: IT
IS PROBABLY Ti'f ONE THAT WILL PROVIDE THE SIMPLEST

e AND MOST EFFECTIVE SOLUTION. (AUTHOR) )

]
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AD=608 817
ARMY ELECTRONICS LABS FORT MONMOUTH N J

PULSE MODULATION OF AN ELECTRON INJECTION LASFR
TRANSMISSION SYSTEM. (U}

52 3P SCHIELsFe Jo TRULLWINKFL(F, Co ¥
GAMMARINO+R, R, JARMARA,J., F. IWEBR/R. E, 1

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMSs LASERS)
{*LASERS» LTGHT COMMUNICATION SYSTEMS)s (%COMMUNICATION
SYSTEMSs [LASERS)+ TURBULENCEr DISTORTION.,
AUDIOFREQUENCY,» PULSE MODULATION: FOURIER ANALYSIS:

DESIGNs SIGNAL~TO=NOISE RATIOr LIGHT TRANSMISSIONY
GASES: HELTIUMe NEON {m

IDENTIFIERS: ELFCTRON INJECTION LASERS ()

AMPLITUDE MODULATION OF GAS LASERS IN Cw

OPERATION ARE FASILY ACHIEVABRLE IN THF AUDPTO
FREQUENCY RANGE EITHER 8Y MODULATION OF THF RF PUMP
POWER OR RY ELFCTRO=-OPTICAL OR PIEZQELECTNIC
MODULATORS, IN IMNITIAL EXPERIMENTS A HE-NFE GAS
LASER (SPEFCTRA PHYSICS NP, 112) WITH

HEMISPHERTCAL RESONATOR ARRANGIMENT EMITTING AT 6328
WAS EMPLOYED. PUMP MODULATION ALLOWED A MODULATION
DEPTH OF THE EMITTED COHERFNT RADIATION OF 100%
W1TH AN AVFRAGF POWER OUTPUT OF THREE MILLIWATTS.
THFE LIGHT SIGNAL WAS COLLECTED IN A 4 FOOT
TELESCOPE (QUESTAR) AND RECEIVED BY AN RCA 7265
PHOTOMULTIPLER., THIS EXPERIMENTAL SYSTEM WAS USED

o i o A S . i ¢

FOR THE TRANSMISSION OF ONF AUDIO CHANNEL. (v)
30
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: AD=609 646

. AIR FORCE CAMBRIDGE RESEARCH LABS L G HANSCOM FIELD

i MASS

g APPLICATIONS OF LASERS. X
3 DESCRIPTIVE NOTE: SPECIAL RFPORTS:

v NCV 64 43P STICKLEYrC. MARTIN 3

: PROJ:  L645

. MONITOR: AFCRL +AFCRL 64=014/+SR15

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: A SHORTER VFRSION OF A PAPER PREPARED
FOR A SEMINAR ON LASERS HFLND IN AUGHUST 1964 AT NEW

YORK CITY 1JNDER THE SPONSORSHIP OF THE EDUCATION AND
RESFARCH ASSOCTATION.

. DESCRIPTORS: (#1 ASERSs SYMPOSTAle INSTRUMENTATION.
COMMUNICATION SYSTEMS» SPA-FE COMMUNICATION SYSTEMS,
METALLURGYs MACHININGs MEDICAL RESEARCH: RTOLOGY
RETINA» RUBRY» TRACKINGr ACOUSTICS: ROMAN SPECTROSCOPY:.
ELECTRON OPTICSs» COMPUTFRS, PHOTOGRAPHY: DFFENSE
SYSTEMS

()

FUNDAMENTALLY THIS ARTICLE IS A SURVEY OF
APPLICATIONS OF LASERS. THE APPLICATINNS ARE

| DIVIDED INTO SIX MAJOR AREAS: PRECISION

i MEASUREMENTS» COMMUNICATIONS: BIOLOGICAL AND MFDICAL.
| OTHER SCIFNTIFIC AREAS: METALWORKING: AND

| MISCELL.ANFOUS. A TABLE OF THE BASIC

| CHARACTERISTICS OF THE MAJOR TYPES OF LASFRS IS

| PROVINED SO THAT THE USER CAN BE MADE AWARFE OF THE
\ LIMITATIONS AND CAPABILITIFS OF LASERS. GOOD

. EXAMPLES OF APPLICATIONS IN EACH OF THFSE AREAS ARF
i PESCRIBED TN SOME NETATL TO TLLUSTRATF wHICH MAJOR
OROPERTIES OF LASER RANIATION ARE USEFUL TN THAT

: PARTICULAR ARFA. MOST OF THE DISCUSSION PERTAINS
P TO PRESENT-CAY APPLICATIONS BUT IN SOME INSTANCES

i WHAT APPEAR TO BF GOOD FUTURE APPLTCATIONS ARF ALSO
z DESCRIGED. SEVENTY~TWO REFERENCES TO THE TECHNICAL

i LITERATURE THAT RELATE YO APPLICATIONS ARE PROVIDED.
] (AUTHOR) (U
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AD~610 071
NAVALL ORDNANCE LAB WHITE OAK MD

TRANSMISSTION OF GREEN LASER LIGHT (530u, * THROUGH
WATER, (U)

SEP 64 9P MATLACKeD. F, $TEMPLINtH. A. 1}
TALBERT W, We 3

REPT. NO . NOLTR-éu-‘17q
TASK: RUDCUBR000 212 1F001 05 02

UNCLASSIFIED REPORT

SUFPLEMENTARY NOTE?

DESCRIPTORS: (*xLIGHT TRANSMI‘'S10ONr WATER)» (%LASERSYy
LIGHT TRANSMISSION) e (xWATERe LIGHT TRANSMISSION)»
NEODYMIUM, LIGHT. COLLORS, ELECTROMAGNETIC WAVES
PROPAGATIONM, LIQUIDS: ATTENUATION: UNDERWATER
COMMUNICATION SYSTEMSe MEASUREMENT, TEST MFTHODS» TESTY
EQUIPMENTs OPTICAL EQUIPMENT: NAVAL RESEARCH
LABORATORIESy OPTICSs RANGE FINDINGe UNDERWATER (U}

)
THE EXTINCTION COEFFICIENT OF FILTERED POTOMAC

RIVER WATER WAS MEASURED AT THF FRFQUENCY DOUBLED
NCODYMIUM SGREFN LASERY WAVELENGTH OF %300A.
MEASUREMENTS WFRE CONDUCTED IN SITU AT THE DAVID
TAYLOR MONEL ARASIN (OTMB) IN A COOPERATIVE
PROGRAM WITH THE NAVAL RESEARCH LABORATORY
(NRL)s EXTINCTION COEFFICIENTS OF 0,097, 0,104 ANm
0.119/M WERE MFASURED ON 4+ 5 AND 8 JUNE 1964

RESPECTIVELY. THE INCREASE IN ATTENUATION WITH

TIME IS CONFIRMED BY FILTERED ARC LIGHT MEASUREMENTS

MADF BY THE NRL AND IS ATTRIBUTED TOo CONTAMINATION

OF THE WATFR AFTER THE BASIN FILTRATION SYSTEM WAS

TURNED OFF, SCATTERING EXPEFRIMENTS INDICATE THAT

THF AUREQLF EFFECT FOR THE HIGHLY CoLL IMATED LASER

BEAM WAS SMALL OVER THFE 200 METER RANGE OF THE

MEASUREMENTS. (AUTHOR) W
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AD=610 130
LIRRARY OF CONGRESS WASHINGTON D C AEROSPACE TECHNOLOGY
DIv

ELECTROMAGNETIC LIGHT WAVES IN COMMUNTCATION

ENGINEERING. U
JAN 65 17p PROCHAZKA+MTROSLAY
PEPT, NQ. ATD=-T-65-2
MONITOR: TT 65 60830

UNCLASSIFIED REPORT

SUPPLEMENTARY NCTE: SVETELNF ELFCTROMAGNETTCKF
VLENENIVE SNELOVACI TECHNICFE, TRANS. OF SLABOPROUDY
OBZOR (CZECHOSLOVARIA?Y .5 4r V. 25¢» NC. 6+ Po 312318,

DESCRIPTORS: (#COMMUNICATION THFOP,y LIGHT COMMUNICATYON
SYSTEMS)» (%L I1GHT COMMUNICATION SYSTEMC . COMMUNICATION
THEORY)r (*LECTROMAGNET1C wiVESe PROPAGATION) ¢
(*LASCRSy LIGHT COMMUNICATION SYSTEMS)» WAVE
TRANSMISSION, LIGHT» MODULATION» OSCILLATION.
DEMONULATORSs RADTO WAVFS, QUANTUM MFCHANICS: OPTICS:
ELECTRIC CURRENTSe SIGNAL=TO~NOISE RATIO» ATMOSPHEREY
METFOROLOGICAL PARAMETERS (U}

BASIC QUESTLIONS RELATED To THE USE OF LIGHT WAVES

FOR TRANSMISSION OF INFORMATION ARF TREATED. THE
GENERATION OF LIGHT WAVES, THEIR MODULATION» AND
DETECTION ARE COVERED. MAIN EMPHASIS IS PLACED ON

THE TRANSMTSSION OF INFORMATION IN THE ATMOSPHERE
UNDER NORMAL METEOROLOGICAL CONDITIONS AND BY MEANS

CF LIGHT GUIDES. THE POSSIRILITY OF USTNG LIGHT

WAVES FOR TNFORMATION TRANSMISSION IN THE NFEAR FUTURF
IS CRITICALLY EVALUATED. (AUTHOR) {Ul
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AD=610 422
DELAWARE UNIV NEWARK

QUANTUM LIMITATIONS TO ELECTROMAGNFTIC SIGNAL

MEASUREMENTS. i) |
DESCRIPTIVE NOTE: FINAL REPT. FOR 1 JAN 63-31 DEC &4

DEC 64  15P BOLGIANOsL, PAUL +JR.! .
CONTRACT: AF AFOSR2.63
MONITOR: AFOSR » 65 0028

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*COMMUNICATION THFORYr QUANYI!M MECHANICS)»
(*PHOTOELECTRIC EFFECT, COMMUNICATION THEORY),
ELECTROMAGMETIC WAVESe COMMUNICATION SYSTEMS,
ILLUMINATIONs LIGHTe» SIGNALS» NARROWBAND, FOURIER

ANALYSISe PROBARILITY» STATISTICAL ANALYSIS ()
IDENTIFIERS: OPTICAL COMMUNICATION SYSTEMS,
PHOTODETECTION (v

IT WAS FOUMD POSSIBLE T0O DEVELOP A MATHEMATICAL

THEORY OF COMMUNICATION WHICH INCLUGES QUANTUM
EFFCCTSy AND AS IS ALSO IMPORTANT, REDUCES To THE
MATHEMATICS OF CLASSICAL COMMUNICATION THENRY WHEN
QUANTUM EFFECTS CAN BE NEGLECTED. BECAUSE
PHOTOELECTRIC DEYECTION IS USED UNIVERSALLY AT

OI'TICAL FREQUENCIESes AND BFCAUSE IT LENDS ITSELF TO A
SIMPLER THEQORETICAL DESCRIPTION: EARLISR PURBLICATIONS
HAVE CONSINEREN T5E STATISTICS OF PHOTO DETECTION =
HOW THEY DIFFER FOR COHERENT AND INCOHERENT SIGNALSe
AND THE COMNSEQUENCES OF THFSE DIFFFRENCES FOR
INFORMATION TRANSMISSION. THE WORK WAS

COMCENTRATED IN TWO MAJOR AREAS: (A) STATISTICS

OF PHOTODFTECTION, AND (B} QUANTUM STATISTICAL
ANALYSIS 0OF COMMUNICATION, v

34
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AD-612 725
PERKIN-ELMER CORP NORWALK CONN

INVESTIGATION OF TECHNIQUES FOR MODULATING AND
SCANNING A LASER BEAM TO FORM A VISUAL DISPLAY. (V)

DESCRIPTIVE NOTE: FINAL REPT. FOR JUN 63=JUN 64,
JAN €5 353P YODFR+PAUL R,

REPT, NO. ER-7600

CONTRACT: AF30 602 3122

P L LRI & - o Eallac 4 {30l vi b 'v"@‘FW,“,,."‘m 1
[
I

PROJ: 65578
TASK: 557813
MONITOR: RADC » TDR-64=365

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERSe DISPLAY SYSTEMS)e (*DISPLAY
SYSTEMS: LASERS)s (*ELECTRON OPTICS: LASERS)s LIGHT:
VIDEO SIGNALS: MODULAYIONe NEFLECTIONe MODULATORSs
CRYSTALS» POTASSIUM COMPOUNDSe HYDROGEN COMPOUNDS.
PHOSPHATESy OPTICAL SCANNINGe MIRRORS» BRARIUM COMPOUNNS.
TITANATES:, SYNCHRONIZATION (ZLECTRONICS)» LIGHY
COMMUNICATION SYSTEMS (v

VARIOUS TECHNIQGUES WHICH MIGHT BE USED TO MODULATE
AND DEFLECT A LASER BEAM IN RESPONSE TO AN INPUT
VIDEO SIGNAL SN AS TO FORM A PROJECTED VISUAL DISPLAY
CONTAINING 1,000,000 RESOLVED INFORMATION RITS AT 30
FRAMES PER SECOND ARE CONSIDERED IN THIS R®PORT.
ELECTRD-0OPTICAL MODULATION TECHNIQUES ARE FVALUATED
IN GENERAL AND THE POCKEL CELL USING POTASSIUM
DIHYDROGEN FHOSPIHATE IS CONSIDERED IN DETATL. SLOW
SCANNING OF THE BEAM AT 30 CYCLES PER SECAND IS FQURND
TO BE FEASIBLE USING A PIEZOELECTRICALLY DRIVEN
- NODDING MIRROR SCANNER. SEVERAL FAST SCANNING
L TECHNIQUES ARE INVESTIGATED THFORETICALLY AND ONE
roo TYPE DEVICF USING A PRISM OF BARIUM TITANATE ELECTRO-
L OPTICALLY ACTIVE CRYSTALLINE MATERTIAL IS ALSO
: EVALUATED FXPERIMENTALLY. BRIEF CONSIDERATION OF
PHOTOMETRTIC AND SYNCHRONIZATION ASPECTS OF LASFR
| DISPLAY SYSTEMS INDICATES NO PARTICULAR PROBLEM ARFAS
i TO BE RESOLVED IN DEVELOPMFENT OF ACTUAL HARDWARE
H S5YSTEMS. (V)

[ . ———————

T
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AD-614 042 _ .
LOCKHEED MISSILES AND SPACE CO PALO ALTO CALIF -

TECHNICAL PROGRESS ON FUNDAMENTAL AND APPLIED
RESEARCH PROGRAMS, ) )

DESCRIP IVE ~IOTC! PROGRFSS REPT. FCR JAN=MAR6S.
MAR 65 293P

REPT, NO. &~75=65-10

UNCLAS (FIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERS: SCIFNTIFIC RFSEARCH) .
(*DOCUMENTATION» SCIENTIFIC RESEARCH)» (xELECTRONICS»
SCIENTIFIC RESFARCH)+ (*PHYSICS+ SCIENTIFIC RESEARCH)»
REPORTS» ELFCTRONSs, SCATTERING, PLASMA PHYSICS»
FLECTROMAGNETIC WAVESe PROPAGATION, SOLID STATE PHYSICS.
CESTUM, CRYSTALS: EXCITATIONs SEMICONDUCTORS,
SPECTROSCOPYs QUANTUM MECHANICSs MAGNETIC MATERIALS:
FERROMAGNETIC MATERIALSs SUPERCONDUCTIVITY, MAGNETIC
TAPE,» LIQUIDS,» INFORMATION RETRIEVAL:, STQRAGE TUBES?

DISPLAY SYSTEMS» ELECTRONICS LARORATORIES: COMMUNICATION
THEORY

(§9))
CONTEN1IS: PHYSTICAL ELECTRONICSr SOLID STATE
PHYSICS: LIQUID STATE PHYSICS: INFORMATION
SCIENCESs [LASERS AND COMMUNICATION THEORY, (u)
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AD-614 870
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

X=BAND MODULATION OF GAAS LLASERS, (qV))

DEC 64 1P GOLNSTEIN/B. Se IWEIGAND!R. M, 1}
UNCLLASSIFIED REPORT

SUPPLEMENTARY NOTE: PUR. Ii! PROCEEDINGS OF THE TEEE
V53 N2 P195 FEB 1965 (COPIES NOT AVAILARLE TO DNC OR
CLEARINSHOUSE CUSTOMERS) .

DESCRIPTORS: (*LASERSe: AMPLITUDE MODULATIOM)e X BAND¢
DIODES (SEMICUNDUCTOR)» GALLIUM ALLOYS» ARSENIC ALLOYS,
INJECTION» TRAVELING=WAVE TUBESe COUPLING CIRCUITS:
RADIOFREQUENCY POWER 1))

THIS CORRFESPONDENCE REPORTS Cw AMPLITUDE
MODULATION OF GAAS INJUECTION LASERS AT X BAND.
THE HIGHEST MODULATION FREQUENCY WAS 11 GC/S. A
LIMIT IMPOSED BY COMPONENTS OF THE EXPERIMENTAL
SETUP. THiT X-BAND MODULATING SIGNAL IS AMPLIFTED
IN A TRAVFLING-=WAVE AMPI.IFIER AND COUPLED TO THE
LASER. TWO DIRECTIONAL COUPLERS MONITOR THF
FORWARD AND REFLECTED RF POWER. THE RF POWFR

IS COUPLED TO THE LASER IN A WAVEGUIDE SYRUCTURE.
IN THIS STRUCTURE, THE COPPER FINS ACT AS A SHORT
CIRCUIT TO THE X=BAND POWER WHILE THE MODULATED
INFRARED RADIATION PASSES UNAFFECTED NEGLECTING
SOME BLOCKAGE)e« THE LASER,» LOCATED EETWEEN TwO
SECTIONS OF A COPPER POST, IS SPACFD A HALF GUIDE
WAVELENGTH (AT 9.3 6C/S) FROM THE RF
SHORTCTIRCUITING FINS. V)
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AD-617 717
NAVAL. ORDNANCE TEST STATION CHINA LAKE CALIF

FARRY-PEROT TYPE ! _ASER MODULATORS, (un

DESCRIPTIVE NOTE: TECHNICAL PROGRESS REPT, FOR JUL 63—
JUL 64
APt 65 usp MCCAULEY »DONALD G,o ¢
REPT, NO. TPR=386 :NOTS=TP-3736
MONITOR: IDEP 461.85.,00.00~X7-06

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERSr MODULATORS), (*xMODULATORS®
LASERS)» (*xINTERFEROMETERS, LASERS)» (%xLIGHT
COMMUNICATION SYSTEMSe LASERS), PIEZOELECTRIC
EFFECTs OSCILLATION: QUARTZ» POTASSIUM COMPOUNDS!
PHOSPHATES, COMMUNICATION SATELLITES(PASSIVE)

CRYSTAL STRUCTUPE, REFRACTJVE INDEX (V)
IDENTIFIFRS: ELECTRO=-OPTIC EFFECT+ FABRY-PEROT
MODULATORS: POTASSIUM DIHYDROPHOSPHATE )

THIS REPORT DFSCRIBES THE OPTICAL CHARACTFRISTICS

OF TWO PROTOCTYPE L ASER MODULATORS HAVING THE THIN,
FLAT» DISK=-SHAPED FABRY=PEROT (F=-p)

INTERFEROMETFER DESIGN, THE MODULATORS ARE REING

USED TO INVESTIGAYE THF USF OF LASFR RADIATION IN
COMMUNICATIONS. THE REPORT DISCUSSES THE INTENSITY
MONDULATION RESULTING ROTH FROM THE
CONVERSEPIFZOELECTRICALLY-INDUCED OSCILLATIONS IN THF
PHYSICAL SEPARATION OF THE INTERFEROMETER REFLECTORS
ANN FROM THE ELECTROOPTICALLY=INDUCED OSCTLLATIONS IN
THE OPTICeL SEPARATION OF THE INTERFEROMETER
REFLECTORS,., (AUTHOR) Q)]
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AD-618 297
NORTHEASTFRN UNIV BOSTON MASS

RESEARCH ON STORAGE DIODE LASERS. (V)

DESCRIPTIVE NOTE: FINAL TECHNICAL SUMMARY RFPT. FOR 1
APR 63~15 MAY 64
MAY 64 2P SEEN'RICHARD G« JHEKGENROTHER
KARL . 3
CONTRACT: NONRU10602
PROJ: ARPA ORDER 306 62

UNCLASSIFIED RFPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (#LASERS: NIODFS(SEMICONDUCTOR) ),
(*DIODES(STMICONDUCTOR) » LASERS) e CIRCUITS,

DESIGNs EFFECTIVENESS» CONFIGURATION,

CRYQOGENICS» RANGE FINDING» LIGHT COMMUNICATION

SYSTEMS» LIGHT PULSES» GALLTUM COMPOUNDS.,

ARSENIDES» GERMANIUM: SILICON ’ (qU})
IDENTIFIFRS: STORAGE DIODF LASERS )

RESEARCH ON A PROPOSED STORAGE DIODE LASER IS
DESCRIBED., THE OBJECTIVES ARE (1) COMPLETION

OF DESIGN THEORY (2) BASIC PARAMETFR

MEASUREMENTS (3) EXPERIMENTAL PROOF (&)

FARRICATION OF EFFECTIVE DFVICES. THE

DESIRABILTITY OF SUCH A DEVICE IN MANY POTFMTIAL
APPLICATIONS IS DISCUSSED., 1HE DESTGN THEORY IS
PRESENTED IN DFTAIL. FOUR POSSIBLE STORAGF DIODE
LASER CONFIGURATIONS ARE DESCRIBED: OF WHICH THE MOST
PROMISING INVOLVES A LOW CURRENT STORAGE PIILSE AND
HIGH CURRENT TRIGGER PULSE IN A LONG LIFETIME
MATERIAL. THE POSSIBILITY OF OBTAINING LONG

LIFETIME RY THE SHIFT FROM DIRECT TO INDIRECT
TRANSITION IS DISCUSSED., NEGATIVE FXPERIMENTAL
RESULTS WITH FXTREME HIGH CURRENT PULSES IN GERMANIUM
AND SILICON ARF PRFSENTED. RFVFRSE EMISSION OF
GALLIUM ARSENIDE AND THE SHIFT OF THE ABSORPTION FDGF
IN GERMANTIUM ARE DESCRIBED. THE DESIGN OF DIONE

LASER PULSFRS TS RFVIEWED IN GFNERAL. THRFF

SPECIFIC CIRCUTT CONFIGURATIONS ARF PRESENTED. AN
FLECTRICAL DOURLE PULSER IS DESCRIBED. THE

TECHNOLOGY OF IMAGE CONVERTERS AND COOLERS USED IS
DESCRIBED, (AUTHOR) (N
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AD-621 053 3
FOREIGN TECHNOLOGY DIV WRIGHT=PATTFRSON AFR QHIO '
OPTICAL COMMUNTCATIONS: ()

JUN 65 11p CHIA=SUNG,LTU 1

REPT, NO. FTD=TT=65-95

MONITOR: TT , 65-63953

o s e

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF K'0 HSUEH TA
CHUNG (CHINFSE PEOPLE'S REPUBLIC) N2 P46=-7, 64
1964,

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS, LASERS) e
(*LASERSs LIGHT COMMUNICATION SYSTEMS)» AMPLITUDE
MODULATION, WAVFGUIDES, PHOTOMULTIPLIERS, CHINA,

THEORY (W

A GENERAL DESCRIPTION OF THE THEORY ANN
APPLICATIONS OF QPTICAL COMMUNTCAT ON SYSTEMS IS
PRESENTED., qV))

R A
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AD=-621 114
MAGSACHUSFETTS INST OF TECH LEXINGTON LINCOLN LAB

SEMICONDUCTOR LASERS.

DESCRIPTIVE NOTFE: MEETING SPEECH.
MAY 66 12p LAXBENJAMIN 3
REPT. NO. MS=779E
CONTRACT: AF19 628 5167
MONITOR: ESD TDR-65-319

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PUB. IN ANNALS CF THFE NEW YORK
ACADEMY OF SGCIENCESe V122 ARTICLE2 P598-607 MAY 28
1965 (COPIFS NOY AVAILABLE TO DDC OR CLEARTINGHOUSE
CUSTOMERS) ,

DESCRIPTORS: (*LASERSY DICDES(SEMICONDUCTORS)) »
(*DIODES(SEMICONDUCTORY» LASFRS)r SEMICONDUCTOR
DEVICES» GALLTUM ALLOYSe ARSLNIC ALLOYSe MAGNETIC
PROPERTIES: LIGHT COMMUNICATION SYSTEMGe INFRARED
EQUIPMENT: RACAR EQUIPMFNT

IDENTIFIERS: GALLIUM AKS<ZNIDES

SEMICONDUGCTOR LASERS ARE THE MOST PECFNT ANDITIONS
TO THE GROWING FAMILY OF THESE NEwW COHERENTY SOURCES
OF LIGHT, ALTHOUGH THEIR CONCEPTION IS ALMNST TEN
YEARS OLD, THE TECHNOLOGY WAS NOT SUFFICIENTLY
ADVANCED UNTIL TWO YEARS AGO WHEN HIGHLY FFFICIENT
LUMINESCENT DIODES OF GALLIUM ARSENIDE WERFE
DISCOVERED, 1HF DEVE LOPMENT OF THE LASER ITSELF BY
THF 6POUPS AT GENERAL ELECTRIC: IBM, AND

LINCOLN LARQRATQORY SHORTLY AFTERWARDS WAS FEACTILY

i i h o alaVW.0"4
FonuLsCEnl. TODAY

THE PRECCCUPATION OF MANY
ILDUSTRIAL, UNIVERSITY» AND GOVERNMENT LARORATGRIES
WITH RESEARCH AND DEVELOPMFNY HAS GIVFN RISE TO MANY
PUBLICATIOMSy WHICH INDICATE A LIVFLY INTEREST AND
PROMISING FUTURE FOR THESE DEVICES. THE ACTIVITY

IS WELL BALANCED BETWEFN THE BASIC PHYSICS AND THE
APPLIED. (AUTHOR)
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AD=621 204
MASSACHUSFTTS INST OF TECH LEXINGTON LINCOLN LAR
PROPERTIES OF THE PBSF DIODE LASER. (y)
JAN 65 Lp BUTLER,JACK Fo. 3CALAWAY

ARTHUR R. IREDIKERsROBERT H. 1}
REPT, NO. JUA=2817
CONTRACT: AF19 628 5167
MONITOR: ESD o TDR=65=430

UNCLASSIFIED RFEPORT

SUPPLEMENTARY NOTE: PUB. IN IEEE JOURNAL OF QUANTUM
ELECTRONICSs VAF=1 N1 P4~=7 APR 1965. (COPIFS NOT
AVATLABLE To NDC OR CLEARINGHOUSE CUSTOMERS).,

DESCRIPTORS (*xLASERS» DIODES(SEMICONDUCTOR) ),
(*DIODES(SEMICONDUCTORY» LASERS)r (*LEAD ALLOYS»
SELENTUM ALLOYS)r INFRARED COMMUNICATION SYSTEMS,
INFRARED WINDOWS» HAZE, ATTENUATION» CRYSTAL
STRUCTURE» HEAT TREATMENT: INFRARED SPECTROSCOPY (U)

OINDE LASER ACTION HAS BEEN ORTAINED AT 8,5 MICRONS
WITH PRSE, THIS LASER IS OF POTENTTAL INTFREST

FOR TERRESTRIAL CCMMUNICATTONS SINCF ITS FMISSION IS
IN THE B-TO~14MICRONS ATMOSPHERIC WINDOW, A SPFCTRAL
REGION OF HIGH ATMOSPHERIC TRANSPARENCY WHERE
ATTENUATION DUF TO SCATTERING BY HAZE IS LOW.
FABRICATINN TECHNIQUES ARF DESCRIBFD WHICH ARE

BASED ON CONTROLLING CARRIER TYFE AND CONCENTRATION
BY apJUSTING THE PB!SE RATIO. BELOW THRESHOLD

FOR LASER ACTION: THF EMISSION EXHIBITS Twn SPECTRAL
PEAKS:, ONE NEAR 8,5 MICRONS WHICH INCRFEASES
SUPERLINEARLY WITH CURRENT AND ANOTHER NEAR 10,1
MICRONS wWHICH INCRFASES SLOwLY WITH CURREMT,., LASER
ACTION ASSOCIATED WITH THE 8.% MICRONS PEAK IS
OBSERVED AROVE A THRESHOLD CURRENT DENSITY OF 2000

A 1/CM-5Q. FROM MEASURFMENTS WHICH DID NOT

RESOLVE THF CAVITY MODF STRUCTURE: THFE EMISSION PFEAK
WAS FOUND TO SHIFY TO HIGHFR ENERGIES IN A (100)
ORIENTED MAGNETIC FIELD AT THE RATF OF 7.1 X 10 TO
THE ~-8TH POWER EV PER GAUSS: OR 17 MC/S PFR

GAUSS. THIS IS THE EXPECTEN SHIFT TF THE EMISSION

IS ASSOCIATED WITH BAND=TO-BAND TRANSITIONS., THE
THRESHOLD CURRENT DECREASED TO A FRACTION OF ITS ZERO
FIELD VALUE IN A MAGNETIC FIFLD OF APPROXIMATELY 10
KILOGAUSS, THEN INCRFASED SLOWLY WITH HIGHFR FIELDS.
(AUTHOR) 40
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AD-b22 575
UNITED AIRCRAFT CORP EAST HARTFORD CONN RESEARCH LABS

ULTRASONIC LASFR MODULATION TECHNIOUES. . ()

DESCRIPTIVE NOTE: FINAL REPT. FOR 1 JUL 64-30 JUN 65
JUN 65 133pP DEMARIA'A., J. TFLINCHBAUGH:D,
E. ¢iDANIELSON¢G., E+ *JR,}
REPT. NO. N920259~12
CONTRACT: DA28 043AMCO0259E
PROJ: DA 1FA22001A056

UNCLASSIFIED REPGORT

SUPPLEMENTARY NOTE: CONTINUATION OF CONTRACT NA19
020aMCN170A. SEE ALSO AD—613 196,

DESCRIPTORS: (*LASERS» MODULATION)» (*LIGHT
TRAMNSMISSTONs MODULATION), (*ULTRASONIC RADPTIATION.
MODULATORS) » (*MODULATORS, ULTRASONTIC RADIATION),
IPTICSsy ACOUSTICSe, REFRACTION: DIFFRACTION,

MATHEMATICAL MODELS» ANALOG COMPUTERS:!
INTERFEROMFTERSs NEODYMIUM, GLASS:
OSCILLATORS (u)

THE FEASIRILITY OF INTERNALLY MODULATING THE OUTPUT
OF SQOLID-STATE LASERS WITHOUT HAVING TO INSERT LOSSY
CLEMENTS INTO THE FABRY=PEROT FEEDRACK
INTERFEROMETER HAS BEEN PEMONSTRATED RY THF
PROPAGATION OF FOCUSED ACOUSTIC WAVES WITHIN A GLASS
LASER ROD., THESE STUDIES HAVE SHOWN THAT THE

ESTABL ISHMENT OF AN ALTERNATING CONVERGINGNIVERGING
WAVEGUIDE EFFECT BY THE PROPAGATION OF ACOUSTIC WAVES
WITHIN THE LASER INTERFEROMETER RESULTS IN GATING OF
A ND(34+) GLASS LASER AT THFE ACOUSTIC FREQUFNC v

AN INCREASF IN OUTPUT ENERGY BY AS MUCH AS 100U%.

AND AN ABSENCE OF DISCRETE AXIAL MODES UNDER GATING
CONDITIONS. THF COMPLEXITY OF THE TNTEGRAL

EQUATIONS DESCRIBING THE SLOPE AND TRAJECTORIFS OF
LIGHT RAYS TRAVERSING VARIOUS PERINNIC REFRACTIVE
INNREX VARTIATIONS GENERATED BY ACOUSTIC WAVES LED TO
THE USE OF ANALOG COMPUTER TECHNIQUES FOR SOLVING
THREE DIFFFRENTIAL EQUATIONS FOR THE SLOPF AND
TRAJECTORIES OF THE LIGHT RAYS. THF USE OF THF

SLOPE SOLUTIONS FOR DESIGNING A FARRY-PEROT LASCR
INTERFEROMETER CONFIGURATION FOR FULSE SHAPIMG THE
OUTPUT OF LASER OSCILLATORS IS DESCRIBFED. THE
TRAJECTORY SOLUTIONS DFSCRIBE THE OPERATION OF THE
CONVLRGING-D1IVERGING WAVEGUIDE MODULATION FFFECTY
WITHIN THF LASFR'S INTERFEROMETER. (§V))]
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AD-627 084 20/5 3/1 1772
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J ELECTRONIC
COMPONENTS LAB

HIGH~POWER GALLIUM ARSENIDE LASER DIODES, (tm

DESCRIPTIVE NOTE: TECHNICAL REPT.r
OCT 65 2up WANDINGER /L. (KLOHNeK, L.
PROJ: DA=1P6=22001-A=-056
TASK: 1P6=22001-A-056~03
MONITOR: ECOM 2629

UNCLASSTFIED REPORT

DESCRIPTORS: (#LASERS: DIODFS(SEMICONDUCTOR) »

(*DIODES (SEMICONDUCTOR)Y ¢ LASERS)» (*GALLTIUM

ALLOYS: ARSENIC ALLOYS)e PULSE COMMUNICATION

SYSTEMS» PULSE MODULATION, INFRARED COMMUNTICATION
SYSTEMS, PERFORMANCE (ENGINEFRING) V3]
IDENTIFIERS: GALLIUM ARSENIDE ()

THE ESSENTIAL FEATURES IN THE NDESIGN, DEVFLOPMENT.
AND PERFORMANCF OF GAAS P-N JUNCTION LASER DIONES
WITH HIGH SUTPUT IN THE COHERENT BFAM FOR APPLICATION
IN SECURE COMMUNICATION SYSTEMS ARF DISCUSSEN.

AFTER A BRIEF REVIEW OF DEVICE DESTIGN PRINCIPLESy

THE TECHNOLOGY OF WAFER PRFEPARATION, DIFFUSIQON OF
EXTREMELY PLLANAR P~N JUNCTIONS AND THE FORMATION OF

O MICs» LOW RESISTANCE, AREA CONTACTS NDEVELOPED AT
THIS COMMAND IS PRESENTED, MEASUREMENT

TECHNIQUES TO DETERMINE THE PERFORMANCE
CHARACTERISTICS OF THESE LASERS SUCH AS THRESHOLD
CURRENT DFNSITY, OUTPUT POWER, EXTFRNAL QUANTUM
EFFICIENCY,» SPECTRAL DISTRIBUTION AND LINEWINTH OF
EMITTED RANIATION ARF DISCUSSEN. CYXPERIMENTAL

UNITS WITH A TOTAL AVERAGE POWFER OUTPUT IN THF
COHERENT RFAM OF MORF THAN THRFE WATTS CORRESPONDING
TO A GUANTUM EFFICIENCY OF 15 PERCENT HAVF BEFN MADE,
{AUTHOR) (U)
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AD=627 266 1475 20/5
MICHIGAN UNIV ANN ARBOR

SYNTHETICAL METHODS IN ELECTRO=OPTICAL SCIENCE, u?

DESCRIPTIVE NOTE: SEMI-ANNUAL REPT,:

0CT 65 3eP STROKE GEORGF W.
CONTRACT: NONR-1224(54)

UNCLASSIFIED REPORT
AVAILABILYTY: PUBLISHED IN PHYSICS LETTERS V18 N2
P116-8 15 AUG 1965, NATURE V208 NS016 P1159=-62 18
DEC 1965. AGARD PROCFEDINGS: N. A, T. O, MFETINGe
PARIS, FRANCE 6-9 SEP 1965. COPIES TO DDC USERS
ONLY.
SUPPLEMENTARY NOTE:

DESCRIPTORS: (#*PHOTOGRAPHIC TECHNIQUESe: LASFRS).
(*OPTICAL IMAGES: SYNTHESIS): ELECTIOOPTICS,

LIGHT» PHASF MODULATION: INTERFEROMETERS:

AMPLITUDE MODULATION: PHOTOGRAPHIC TMAGES.

RESOLUTION, FOURIER ANALYSIS )
IDENTIFIERS: HOLOGRAPHY (w

THREE PAPFRS ARE INCLUDED: THEIR TITLES ARF:

OPTICAL IMAGE SYNTHESIS (COMPLEX AMPLITUDE

ADPDITION AND SUBTRACTION) RY HOLOGRAPHIC FOURIFR
TRANSFORMATION: RECONSTRUCTION OF PHASE ORJECTS BY
HOLOGRAPHY: ELECTRO=0OPTICAL IMASE SYNTHESIS AND
COMMUNICATIONS BY HOLOGRAPHIC (WAVE FRONT=-
RECONSTRUCTION) METHODS. u
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AD=678 546 9/4 20/3
DELAWARE UNIV NEWARK DEPT OF ELECTRICAL ENGINFFERING

COMMUNICATION CHARACTERISTICS OF PHOTOELECTRIC
DETECTION, (m

DESCRIPTIVE NOTE: TECHNTCAL REPT.»
JUN 64 68pP DEAL» JOSEPH HAMILTON +JR.}
REPT. NO. TR~-Q41:, -
CONTRACT: AF=AFQOSR=2=6%»
MONITOR. AFOSR 65~0027

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: MASTER'S THESIS.

DESCRIPTORS: (*INFORMATION THEORYs PHOTOELFCTRIC
EFFECT) e (%xPHOTOEILECTRIC EFFECT» DEMOLULATORS!}»
(*DEMODULATORS, PHOTOELECTRIC EFFECT)» SIGNALTO~
NOISE RATIO» LASERSe LIGHT COMMUNICATION SYSTEMS»

WAVE FUNCTIONS:, QUANTUM MECHANICS» THERMAL
RADIATION, NOISF(RADIO) w
IDENTIFIERS: OPTICAL FREQUENCY ()

THE PROBARILISTIC NATURE OF THF PHOTOFELECYRIC
CONVERSION PROCESS AUGMENTS OTHER SQURCES OF NOISE IN
LIMITING THE PRECISION WITH WHICH FLECTROMAGNFTIC
SIGNALS MAY BE MEASURED WITH A PHOTYOELECTRIC
DETECTOR, THIS REPORT DEVELOPS PROCEDURES FOR
CONSIDERING THIS ADDED UNCERTAINTY IN SIGNAL
MEASUREMENTS OF INTEREST FOR RADIQ TYPE COMMUNICATION
AT OPYTICAL FREQUENCIES. A PROBABILISTIC MONEL OF AN
IDFAL PHOTODETECTOR IS USEDe IN CONJUNCTION WITH THE
CLASSICAL WAVE THEORY OF THERMAL NOISEe: TO COMPUTE ﬂ
UNCERTAINTIES ASSOCIATED WITH THE LACK OF
PREDICTIBILITY INHERENT IN BOTH PHOTOELECTRIC
CONVERSION AND THERMAL PROCESSES, 1T IS SHOWN HOW

THE UNCERTAINTY IN THE DETFCTOR OUTPUT MAY B¢
CHARACTERTIZED BY A SIGNAL=-TO-NOISE RATIO,» AND ALSO

HOW DECISTON CRITERIA FOR SIGNAL DFETECTION MAY BE
BASED ON THE PROBABILITY FUNCTIONS WHICH CHARACTERIZF
THE DETECTOR OUTPUT. (AUTHOR) (V)
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AD=628 607 20/5
ARMY ELECTRPONICS COMMAND FGRT MONMOUTH N J

OPTICAL MISALIGNMENT DUE TO TEMPERATURE GRADIENTS IN
ELECTROOPTIC MODULATOR CRYSTALSy W

APR 6% Lp LOSCOECLARTIE 3METTF,HERBERT

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHEN IN APPLIED OPTICS, VS N1

P93-6 JAN 1966, COPIES TO DDC USERS OMLY.
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*FLECTROOPTICS» MODULATORS) .

(*MDULLATORSy MISALTIGNMENT) » (*xTHERMAL PROPFRTIES:
MODULATORS) » LASERS» CRYSTALS» LIGHT

COMMUNICATION SYSTEMS» INDEX OF REFRACTION: THFRMAL
EXPANSION, QGUARTZ (V)

A POSSIBLE SOURCE OF MISALIGNMENT OF LIGHT IN AN
OPTICAL COMMUNICATION SYSTEM, UTI! IZING ELFCTROOPTIC
MODULATORSe IS THE DEFLECTION OF THE LIGHT BEAM
WIYHIN THE MODULATOR CRYSTAL DUE TO TEMPERATURE
GRADIFNTS, THE PRESENT PAPFR INVESTIGATES THF

LIGHT DEFLFCTION RESULTING FROM A LINEAR TEMPFRATURE
GRADIENT ACROSS VARIOUS MONULATGR CRYSTALS. THE

TOTAL CFEFCT IS FOUND TO 8F THE SUM OF TwO
CONTRIBUTIONS: ONE DUE TO THE CRYSTAL EXPANSIONs THE
OTHER DUE TO THE INDEX OF REFRACTION GRADIFNTes AND IS
FOUND 10 RE SMALLER» BY THE FACTOR 10+ IN QUARTZ THAN
IN KDF. THE EXPERIMENTAL METHOD DESCRIBED PROVIDES
ALSO A SIMPLE WAY OF DETERMINING DM/DT IN CRYSTALS
FOR BOTH ORDINARY AND EXTRAORDINARY RAYS,

(AUTHOR) {

<
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AD=629 473 1772 22/1
FOREIGN TECHNOLOGY DIV WRIGHT-PATTFRSON AFR3 OHIO

A RED BEAM IN THE BLACK SKY» ()

FEB 66 10P CHERNYSHEV,»V, 1 -
REPT. NO. FTD=TT=£5-1683,
MONITOR: TT 66-60733

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTC: UNEDITER ROUGH DRAFT TRANS. FROM
KRASNAYA 2VEZDAr (USSR} 1& MAR Pl 19635,

DESCRIPTORS: (*LASERS+ SPACE COMMUNICATION SYSTEMS)»
(*SPACE COMMUNICATION SYSTEMSe ASTRONAUTICS)» SPACE

FLIGHT» RURY, ATMOSFHERE,» SEMICONDUCTORS:
USSR QYY)

TRANSLATION OF FUSSIAN RESEARCH! SPACE COMMUNICATION
SYSTEMS? USE OF LASERS.
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£ DDC REPORT RIRLIOGRAPHY  SEARCH CONTROL NG. /ZLW13 3
¢ AD-529 503 2075 1772 -
] ARMY ELECTRONICS COMMAND FORT MONMOUTH N J ELECTRONIC i
i COMPONENTS LAB 3
| PULSE~CODE MODULATION MULTIPLEX TRANSMISSION OVER AN 3
i INJECTION LASER TRANSMISSION SYSTEM, () 4
L - ocT 65 2p SCHIELsEe Jo $RULLWINKEL +E. &
3 3
; 3

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN PROCEEDINGS OF THE IEEE
V53 N12 P2140~1 DEC 1965, COPIES TO DDC JSERS ONLY,

vy et

SUPHLEMENTARY NOTE:

] DESCRIPTORS: (*LASERSes DATA TRANSMISSION SYSTEMS)» ' 8
: (*DATA TRANSMISSION SYSTEMS, LASERS)s (*PULSE CODE =
MODULATION, MULTIPLEX)s LIGHT COMMUNICATION SYSTEMS (U) B
IDENTIFIERS: INJECTION LASERS w

[

REPRINT: PULSE=CODE MODULATION MULTIPLEX TRANSMISSION
OVER AN INJFCTION LASER TRANSMISSION SYSTEM, §
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AD=630 243 1772 20/5 20/6
LINCOLN LAB MASS INIT OF TFCH LEXINGTON

OPTICAL COMMUNICATIONS EMPLOYING SFMIZONDUCTOR
LASERS., ()
Q.
DESCRIPTIVE NOTE? TECHNICAL REPT.»
JUN 65 73pP CHATTERTONF, Jo
REPT, NO. TR=392» ;
CONTRACT: AF 19(628)-500s
MONITOR: ESD » TDR~65=232

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE!

DESCRIPTORS: (*LASERSe LISHT COMMUNICATION SYSTEMS)»
(*LIGHT COMMUNICATION SYSTEMS» LASERS) s
(*SFMICONDUCTORS» LASERS)» LIGHT TRANSMISSTON.
ATMOSPHERE» FREZGUENCY MODULATION» AMPLITUDF
MODULATICON, PULSE MODULATION. FIBER OPTICS,

OPTICAL EQUIPMENT, NARROWBAND: CIRCUITS»
ELECTRONIC FQUIPMENT» COMMUNICATION SYSTEMS (U

IDENTIFIERS: OPTICAL COMMUNICATION SYSTEMS ' (v)

THIS REPORT DISCUSSES THE NEVELOPMFNT OF OPTICAL
COMMUNTCATIONS EMPLOYING SEMICONNUCTOR LAGERS=ROTH
NOMCOHERENT ANN COHERENT, THE LARGE MODULATION
BANUOWIDTH OBTAINABLE WITH THESE DEVICES PFRMITS THE
DEVELOPMENT OF FREQUFNCY= AND PULSF=MODULATION
COMMUNICATIONS SYSTEMS WHICH OVERCOME SCINTILLATION
NOISE PRONUCED BY THF TURBULENT ATMOSPHERE.
EMPHASIS HAS BEEN PLACED ON THFE DEVELOPMENT OF
COMMUNICATIONS SYSTEMS FOR 98-PERCFNT WEATHER
CAPABILITY OVER SHORT RANGFES» RATHFR THAN FAIRWEATHER
CAPABRILITY OVER LOMG RANGES. THE DEVELOPMENT OF
SUPFORTING TECHNOLOGY IS PRESENTED IN THE AREAS OF
SEMICONDUCTOR LASGERSe FIRER OPTICSe OPTICAL SYSTEMS:
NARROWBAND OPTICAL FILTERS: PHOTOMULTIPLIFRS, AND
FREQUENCY= AND PULSE=MCGDULATION ELFECTRONIC CIRCUITRY
AND COMPONENTS. MEASUREMENTS OF OPTICAL STGNALS
OVER A TwO-MILF PATH UNDFR A FULL VARIFTY OF WFATHER
CONDITIONS HAVE PERMITTED a4 COMPARATIVE EVALUATION OF
AMy TMy AND PM SYSTEMS, THE RESULTS SHOW
CI.LEARLY THF ADVANTAGE OF FREQUENCY MONULATION AND
PULSE MODULATION,. MEASUREMFNTS OF PULSES
TRANSMITTED APPRECIABLY BEYOND THE LIMITS OF
VISIBILITY IN SNO ! AND FOG INDICATF A CHANNEL
BANDWIDTH, LIMITED BY SCATTER-MULTIPATHS, BUT OF THE
ORNER OF 200 MCPS, AN ANAL YSIS IS PRESENTEN OF
MULTIPLE=SCATTFR PATHS AND SYSTEM DESIGN
CONSIDERATIONS FOR THESE CONDITIONS, (AUTHOR) w
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AD=631 168 1772 20/5
LINCOLN LAB MASS INST OF TECH LEXINGTON

SEMICONDUCTOR LASER COMMUNICATIONS THROUGH MULTIPLE-
SCATTER PATHS, )

oCT 65 2P CHATTERTON(E, Jo
REPT, NO. JA=266U,
CONTRACT: AF 19{628:=5167,
MONITOR: E£SC » TNDR=66-150

UNCLASSIFIED REFORT
AVAILABILITY: PUBLISHED IN PROCEFDINGS OF THE IEEE
V53 N12 P2114-5 DEC 1965, COPIES TO DNC USERS ONLY.

SUPPLEMENTARY MOTE:

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,

*LASERS) » LIGHT TRANSMISSION: SCATTERING,

AEROSOLSe ATMOSPHERIC MOTIONs MODULATION, F1IBER

OPTICS,» SEMICONDUCTOR DEVICES )

THE KEPORT RELATES TO LIMITATIONS ON RANGF AND
RELIABILITY CF WICE-BAND LASER COMMUNICATIONS CAUSED
BY ATMOSPHERIC TURBULENCE AND MULTIPLE=-SCATTERING
AEROS0:..Ss (AUTHGR) {0
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AD-635 Tu9 1772 2075 Q1
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

P=N JUNCTION LASERS FOR COMMUNICATION SYSTEMS. (twm

APR 6% 7P WANDINGERs LOTHAR IKLOHN,
KENNETH L. 3

UNCLASSIFIED REPORT
AVATILABILITY: PUBLISHED IN IEEE TRANSACTIONS ON
AEROSPACE AND ELECTRONIC SYSTEMS VAES=2 N3 P271=7
MAY 1966.
SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERS» LIGHT COMMUNICATION SYSTEMS).
(*DIODES(SEMICONDUCTOR) » LASERS)» GALLIUM ALLOYS
APSENIC ALLOYS» VOICE COMMUNICATION SYSTEMS:
PUMPING(OPTICAL)» PULSE MODULATTON:

COMMUNICATION EQUIPMENT, SEMICONDUCTORS (v)

SECURE GROUND=TO=GROUND COMMUNICATION LINKS»
COMMUNICATION FROM SATFLLITES AND SPACF PROBES. AND
COHERENT OPTICAL LOGIC IM HIGH-=SPEFD INTEGRATED
COMPUTERS LIE WITHIN THE REALM OF SEMICONDUCTOR
SINGLE LASERS OR LASER ARRAYS. LASERS OF THIS TYPE
HAVE THE ADVANTAGE OF FXTREMELY SMALL SIZE, EASE OF
DIRECT MONULATION, AND HIGH EFFICIFNCY. RUGGEDNESS
AND SIMPLICITY OF PUMPING PROMISE HIGH RELTABILITY
FOR MILITARY ELECTRONICS., A DISCUSSION IS

PRESENTED ON DFSIGN CONSIDFRATIONS» TECHNOLOGICAL
PROBLEMS,» AND PERFORMANCE PF P=N JUNCTION LASFRS FOR
SHORT RANGE COMMUNICATION SYSTEMS, AFTER A BRJFF
REVIEW OF FUNDAMENTAL PRINCIPLES FOR LASIMG ACTION 1IN
SEMICONDURTORS» AN ACCOUNMT IS PRESENTED OF PREVIOUSLY
UNPUBLISHED TECHNOLOGICAL PROCEDURFS RFQUIRED TO
ACHIEVE GAAS LASER DIODES WITH HIGH OUTPUT IN THE
COHERENT REAM AT A HIGH PULSE RATE REQUIRFN TO
OPERATE A PULSF CODEs MODULATED VOICE TRANSMISSION
SYSTEM. A DESCRIPTION IS GIVEN OF WAFER

PREPARATIONs DIFFUSION OF EXTREMELY PLANAR P-N
JUNCTTIONS, AND THE FORMATION OF OHMIC» LOW-RFSTSTANCF
RFEA CONTACTS., MEASUREMENT TECHNIQUES TO DETERMINE
THE PERFORMANCFE CHARACTERISTICS OF THESE LASERS WITH
RESPECT T0 SUCH FLCTORS AS THRESHOLD CURRENT DENSITY.
MAXIMUM OUTPUT POWER» EXTERNAL QUANTUM EFFICIENCY.»
SPFCTRAL DISTRIBUTION, AN LINEWIDTH OF EMITTED

RADIATION ARE DISCUSSEC, (AUTHOR) V)
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AD=642 514 20/5 20/12
MASSACHUSETTS INSY OF TECH CAMBRINGE DEPT OF ELECTRICAL
ENGINEERING

EFFECTS OF PRESSURE ON A SEMICONDUCTOR LASFR
RANIATION, (§0)

DESCRIPTIVE NOTE: TECHNICAL REPT..

SEP 66 l46pP FILHO»JOSE FLLIS RIPPFR 3
REPT. NO. TR-S
CONTRACT: DNA-31-124-~ARQ(D)=92 ,NONR=-1841(51)

UNCLASSIFIED REPORT

DESCRIPTORS: {(*SEMICONDUCTOR DEVICES, *LASERS)¢

(*LEAD COMPOUNDS: *BAND THEORY OF SOLIDS) .

SULFIDESe SFLENTDES» TELLURTIDESe GALLIUM ALLOYS:

ARSENIC ALLOYSe» PRESSURE, EMISSIVITY.,

MODULATION, MOMENTUM: DEFORMATION, POLARIZATION,

GAINe FREQUENCYs CARRYIERS(SEMICONDUCTORS) »

ULTRASONIC RADI TION, DOPING (V)
IOENTIFIERS: AUGMENTED PLANE WAVE MFTHODS: GALLIUM
ARSENIDE: 1.TAD SELENIDEe LeAD SULFINEs LEAN

TELLURIDE, SEMICONDUCTOR LASERS (V)

THE RESULTS OF THE RFLATIVISTIC APW CALCULATTON

OF THE BAND STRUCTURF, MOMENTUM MATRIX ELFMENTS ANDU
DEFCGRMATINN POTENTIALS OF THE LLCAD SAL™S ARE USED TO
CALCULATE THE FFFECTS OF CONSTANT PRESSURE ON LASERS
MADE OF THFSE MATERIALS, wFHAVICGR OF THE

FREQUEN.CY,» POLARIZATICN AND RELATIVE SAIN OF THESE
LASERS ARE CALCULATED FOR SSVERAL DNOPINGS, AND
INJECTION LEVELSs WHEN ISOTROPIC AND INTAXTAL
PRESSURES ARE APPLIED. THE EFFECT OF SMALL DYNAMIC
PRFESSURE NN SEMICONDUCTAR LASERS IS ANALYZFD.
RESULTING IN A FRFEQUENCY MODULATION OF THE LASER
RANIATION. AN FEXPERIMENT CCNFIRMING THIS AMALYSTS
WAS PERFORMED. A 2 MC/S FREQUENCY MODULATTION WAS
INTRODUCEDN INTO A CW GAAS INJECTINON {LASER WITH AN
ULTRASONIC WAVF. THIS MODUILLATION WAS THEN DETECTED
WITH THE USE OF A FABRY~PEROT TNTERFLROMETEP, A
THEORETICAL ANALYSIS OF THE LIMITATIONS OF THF
METHOD O MODULATION DEMONSTRATED ABOVF WAS CARRIED
OUT WITH A REGARD TO ITS DEVICE APPLICATINNS,
(AUTHOR) (W
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AD-643 606 20/5
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFR OHIO

LASER.

(v
NOV 66 20P ANG=JU,CHU

REPT, NO. FTD-TT-65=14%3
MONITOR: TT £7-£0190

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: EDITED TRANS. OF TIEN T2U CHI
SHU (CHINESF PEOPLE'S REPUBLIC) N3 P24~8 1964,
DESCRIPTORS: (*LASERSes CHINA) PROPAGATION,
SCIENTIFIC RESEARCHe RUBY, GASES» MODULATION (w)

THE SIMILARITIES BETWEEN LIGHT AND ELECTROMAGNETIC
WAVES ARE COMPARED. THE LASER OSCILLATOR 1S
DESCRIBED ALONG WITH LASER RADIATION. THE USFE OF

THE LASER IN SPACE RESEARCH» COMMUNICATION, MEDIGINE,
PHOTOGRAPHY, ETC., IS DESCRIBED. THE RUBY LASFR

AND A GASEOUS STATE LASER ARF NESCRIBEN,

(AUTHOR) (v
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AD-643 959 20/5 1/2 1772 17/8 ;
FOREIGN TECHNOLOGY DIV WRIGHT~PATTERSON AFR OHIO
LASER LIGHT ADVANCES IN AVIATION. (y) !
SEP 66 leP CHIN'YFN YOU

REPT, NO. FTD=-TT-65-361
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. GF HANG K'UNG CHIH

SHIH (CHINESE PEOPLE'S REPUBLIC) N7 P7-12
1964.

DESCRIPTORS: (%LASERS» AERONAUTICS)e LIGHT
COMMUNICATINMN SYSTEMS: OPTICAL TRACKINGe OPDAR:»
OPTICAL EQUIPMENT: RANGE FINDING: CHINA (U

THE ARTICLFE EXAMINES LASFR LIGHT ADVAMCES IN THE

FIELD OF AVIATION AND ITS APPLICATTONS IN
COMMUNICATIONS:» SEARCHING, TRACKING AND

INTERCEPTION, (u)

[
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AD-€45 640 S/4 1772 20/5
DELAWARE UNIV MEWARK DEPT OF ELECTRICAL ENGINFERING

QUANTUM LIMITATIONS TO ELECTROMAGNETIC SIGNAL
NEASUREMENTS, tw

DESCRIPTIVE NOTE: FINAL REPT.¢
DEC 66 20F BOLGIANOfL. PAUL
CONTRACT: AF=AFOSR=-2-65
PROJ: AF=-9768
TASK: 976802
MONITOR: AFOSR 67-0152

UNCL ASSIFIED RREPORT
SUPPLEMENTARY NOTE: SEE ALSO AD=610 422,
DESCRIPTORS: (*QUANTUM STATISTICS, *INFORMATION

THEORY)s» (%xFIELD THEORY» *_IGHT COMMUNICATION
SYSTEMS)r FLECTROMAGNETIC WAVES+ PHOTOFLECTRIC

EFFECT» LASERS» DETFCTION (V)
IDENTIFIERS: PHOTODETECTIONs OPTICAL COMMUNICATION
SYSTEMS §9))

THFE REPORT DEGCRIRBFS wORK ON THE DEVELOPMENT OF AN
EFFECTIVE STATISTICAL COMMUNICATION THEQRY FQOR
OPTICAL COMMUNTICATIONS,. PHOTODETECTICN STATISTICS
HAVE BEEN COMPUTED FOR AN OPTICAL TLLUMINATIOM
CCMSISTING OF A Cw SIGNAL AND NARROWBAN;' NOTISE AND A
FORMULA ORTAINFD FOR THE INFORMATION TRANSMITTABLE BY
AN OPTICALL DETFCTOR. QUANTUM ELLECTRODYNAMICS HAS

BEEN USED TO EVALUATE THE STATISTICS OF A NARROWBAND
OPTICAI. COMMUNTCATION SYSTEM AND T0O COMPUTE THE
STATISTICS OF A COUPLED MODE SYSTEM. THE REPORT
SUMMARIZES THIS WORK AND LISTS PUBLICATIONS DURING
THE GRANT PERIOD. (AUTHOR) tw
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AD=649 851 20/6 20710
BRANDEIS UNIV WALTHAM MASS DERPT OF PHYSICS

QUANTUM THEORY OF INTERNALLY MODULATED LASERSe (v

FE] ©7 132pP TITTERTON.PAUL J,.
REPT, NO. SCIENTIFIC-4
CONTRACT: AF 19(628)-5833
PROJ:  AF=4BUS
TASK: 464502
MONITOR: AFCRL 67-0119

UNCLASSIFIED REPORT

DESCRIPTORS: (#LASERSe MODULATION), (*AMPLITUDE
MODULATION: LASFRS)» (xFREQUENCY MODULATION, :
LASERS)» QUANTUM MECHANICSs RESONATORS: FIELD i
THEORYs GAINs COHCRENT RADIATION» THEQRY,
QUARTZ,» POTASSIUM COMPOUNDS» PHOSPHATES:
MODULATORS (v
IDENTIFIERS: POTASSIUM DIHYDROPHATE qV))

RECENT EXPFRIMENTS HAVE REVEALED YWC DISTINCT MODES
OF OPERATION OF THE INTERMALLY MODULATED LASERe THE
AM AND Fii MODES: FACH OF wWHICH REMOVES ALMOST ALL
RANDOM PHASE AND AMPLITUDE FLUCTUATIONS IN THE LASER
OUTPUT. A QUANTUM THEORY OF THE | "DULATION PROCESS

IS DEVELOPED IN TERMS OF THE TRAVELL ING WAVE MODES OF
AN OPTICAL RESONATOR. THE THEQRY PREDICTS THE

EFFECT OF THE MODULATOR ON AN ARBITRARY WAVE PACKET
CF ELECTROMAGNETIC ENERGY. A SATURATION ANALYSIS

OF THE STFADY STATE OPERATION OF BOTH THE AM AND

THE FM LASER IS PERFORMED IN AN EFFECTIVE LINEAR
RESPONSE. APPROXIMATION. EFFECTIVE GAIN CURVES ARE
FOUND AND PLCTTED FOR MULTIMODE AM» SINGLE MODF

AM AND SINSLE MODE FM CASES. EXPERIMENTS ARE
SUGGESTED TO TEST DETAILS OF THE MODULATION PROCFSS
WHOSE EFFECTS ARE REVEALED BY THIS ANALYSIS.

(AUTHOR) (u)
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AD~650 870 20/5
H NU SYSTEMS INC MENLL PARK CALIF

LASER PARAMETER MEASURFMENTS HANDBOOK. VOLUME
I. (V)

DESCRIPTIVE NOTE: FINAL REPT.:
FEB 67 3a7p HEARD'H. G. 3
CONTRACT: AF 30(602)-=3346
PROJ: AF=5519
TASK: 551903
MONITOR: RADC TR-=66=704~VOL~1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-650 871+ AD=-650
a7z,

DESCRIPTORS: (*LASERS» HANDROOKS)» FLECTRICAL
PROPERTIES, OPTICAL PROPERTIES: MEASUREMENT,

COHFRENT RADIATIONs, FRORES, TEST EQUIPMENT,

ENERGY» POWFRe CALORIMETRY:, PHOTOCHFMISTRY,
SPECTROSCOPY» REVIEWS 4V}

THE HANDROOK IS A COMPENCTUM OF MEASURFEMEMT THAT
ENCOMPASSES THFE LASER TECHNOLOGY., TT INCLUPES A
WEALTH OF INFORMATION GLEANED FROM OVFR 650 ARTICLES
SURVEYED IN AN EXHAUSTIVE LITERATURE SEARCH THAT
REVIEWED AMERICAN AS WEFLL AS FOREIGN SCIENTIFIC
JOURNALS: AND GOVERNMENT RFPORTS., THE WORK

CONTAINS THE CONTRIBUTIONS OF 37 AUTHORS WHOSE WORKS
WERE EDITED TO CONFORM WITH THE TEXT AND ARRIDGED TO
ELTMINATE REDUNDANCY. IT 1S RELIEVFD THAT THE TEXT
TREATS ALL OF THE SIGNIFICANT LASER MFEASURFMENT
TECHNIQUES THAT HAVE REEN PUSLTISHED TO DATFE IN THE
AREAS OF RFAM SAMPLINGes REAM PARAMFTERS: POWER,
ENERGYr» GAIN+ WAVFLENGTH, BANDWIDTH, ¢ _ RENCF AND
FREQUENCY STARTLITY. THE TECHNIQUES OF MONUATTON

AND THE MFETHODS OF MEFASUREMENT ARE TREATEN AS ARE THF
COMMUNICATION ASPECTS OF NOISE IN THE LASFR SIGNAL
SOURCE. THIS VOLUME CONTAINS CHAPTERS FNTITLED:

LASER PARAMETERS AND MFASUREMENT! REAM SAMPLING
TECHNIQUESS MEASUREMFNT OF BFAM PARAMETERS:
MEASURTMENT OF ENERGY AND POWER, A}
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AD-€50 871 20/5
H NU SY-TeMS INC MENLO PARK CALIF

LASER PARAMETER MEASURFMENTS HANDBOOK. VOLUME
IT, (v)

DESCRIPTIVE NOTE: FINAL REPT.r
FEB 67 235pP HEARDsHes Gao
CONTRACT: AF 30(602)-33u6
PROJY AF-5519
TASK: 551903
MONITOR: RANC TR=66~704-VOL=~2

UNCLASSIFIED REPORT

SUPPLLEMENTARY NOTE: SEE ALSO AD-650 870+ AD-650
872.

DESCRIPTORS: (xLASFRSr HANDROOKS)» FLECTRICAL
PROPERTIES, OPTICAL PROPERTIES,» MEASUREMENT.
COHERENT RADIATION: GAS LASFRSe GAINs, PLASMA
MEDIUM,» ATOMIC ENERGY LFVELS+ LINE SPECTRUM» TEST
EQUIPMENT» MONOCHROMATIC LIGHT» SPECTROSCOPY,
REVIEWS

THE LASER PARAMETER MEASURFMENTS HANDBOOK

IS A COMPENDIUM OF MEASUREMENT THAT ENCOMPASSES THE
LASER TECHNOLOGY. IT INCLUDES A WEALTH OF

INFORMATION GLEANED FROM OVER 650 ARTICLES SURVEYED
IN AN EXHAUSTIVE LITERATURE SEARCH THAT RFVIEWED
AMERICAN AS WELL AS FOREIGN SCIENTTFIC JOURNALS

AND GOVERNMENT REPORTS. THIS WORK CONTAINS THF
CONTRIBUTIONS OF 37 AUTHORS WHOSE WORKS WFRE EDITED
TO CONFORM WITH THE TEXT aND ABRIDGED TO FLIMINATE
REDUNDANCY, IT IS BELIEVED THAT THF TEXT TREATS

ALL OF THE SIGNIFICANT LASER MFASUREMENT TECHNIQUES
THAT HAVE REEN PUBRLISHED .9 DATE IN THFE ARFAS OF BFAM
SAMPLING: BEAM PARAMETERS, POWFR» FNERGY,» GAIN,
WAVELENGTH:, BAMDWIDTH, COHFRENCE AND FREQ!FNCY
STABILITY. THE TECHNIQUES OF MODULATION AND THF
METHODS OF MEASUREMENT ARF TREATED AS ARFE THF
COMMUNICATION ASPECTS OF NOISE IN THE LASFR STGNAL
SOURCE. THIS VOLUME CONTAINS CHAPTERS E£NTITLED:
MEASUREMENT OF GAIN PARAMETERS! MEASUREMENT OF
WAVELENGTH. (V)
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AD=650 872 20/5
H NU SYSTEMS INC MENLO PARK CALIF

LASER PARAMETER MFASUREMENTS HANDBOOK. VOLUME
111, (u)

DESCRIPTIVE NOTE: FINAL REPT.r
FEB 67 296P HEARDeH. G, 1
CONTRACT: aAF 30(602)-3346
PROJ: AF=5519
TASK: 551903
MONITOR: RANC TR=66=70u4.-VOL. -3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD=650 870¢ AD=650
871,

DESCRIPTORS: (#LLASERSe HANDROOKS)s FLECTRICAL
PROPERTIES, OPTICAL PROPERTIES, MEASURFMENT.

COHERENT RANIATION, BANDWINTH: LINE SPFCTR!M,
FLUORESCENCF» DOPPLER EFFECTs GAIN: GAS LASFRGe
INTFRFEROMETERS, STABILITY, NOISEs MODULATION,

PHOTONS» REVIEWS 4V}

THE HANDBOOK IS A COMPENDIUM OF MEASUREMENT THAT
ENCOMPASSES THE LASER TECHNOLOGY. IT INCLLNES A
WEALTH OF INFORMATION GLEANED FROM OVER 650 ARTICLES
SURVEYED IN AN EXHAUSTIVE LITERATURE SEARCH THAT
REVIEWED AMERICAN AS WEILL AS FOREIGN SCIEMTIFIC
JOURNALS: AND GOVERNMENT RFPORTS. THIS WORK

CONTAINS THE CONTRIBUTIONS OF 37 AUTHORS WHOSE WORKS
WERE EDITED TO CONFORM WITH THE TEXT AND ARRIDGED TO
ELTMINATE REDUNDANCY. IT IS RELIEVFD THAT THE TEXT
TREATS ALl. OF THE SIGNIFICANT LASERP MFASUREMENT
TECHNIQUES THAT HAVE BEEN PURLISHED TO DATF IN THE
AREAS OF BEAM SAMPLING: BEAM PARAMFTERS; POWER.:
ENERGYr GAIN+ WAVELENGTH, RANDWIDTH, COHERFNCE AND
FREQUENCY STARILITY. THE TFECHNTQUES OF MONULATION
AND THE METHODS OF MEASUREMENT ARE TREATEDN AS ARE THF
COMMUNICATION ASPECTS OF NOISE IN THE LASER SIGNAL
SOURCE. THIS VOLUME CONTAINS CHAPTERS ENTITLEDS
MEASUREMENT OF BANDWIDTH AND COHERENCE!

MEASURKEMENT OF FREQUENCY STABILITYS MEASURFMFNT i
OF NOISE AND MODULATION OF ! ASFR CARRIERS. V)
i
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AD-653 962 1772 20/9
FOREIGN TECHNOLOGY DIV WRIGHT-PATTFRSON AFR OHIO

R E

.

RAY PENETRATING INTO THE FUTURE ULTRADIGTANT COSMIC
COMMUNICATION LIGHT PULSES OF SATELLITES, (W

: FEB 67  13P ALEKSANDROVIN.
;- REPT. NO. FTD=HT-66-439
: MONITOR: TT 67-62146

UNCLASSIFIED PEPORT

SUPPLEMENTARY NOTE: LUCH» PRONIKAYUSHCHII Vv BUNUSHLHEF
eev ¢« UNEDITFD ROUGH DKAFT TRANS» OF NAUCHNO-
TEKANICHESKIE ORSHCHESTVA SSSRy V6 N8 P41=3 1964,

DESCRIPTORS: (#LIGHT CCMMUNICATION SYSTEMS,

*LASERS) s SEMICONDUCTORSs GALLIUM ARSENIDES,

RELATIVITY THEORYs» SPACE COMMUNICATION SYSTFMS
SATELLITES(ARTIFICIAL) W

THE LENIN PRIZF FOR 1964 wAS PRESENTED TO

ASSOCIATE MEMBER OF THE AN SSSR BENTSION

Vi AND A LARGF GOOUP OF COWORKERS FOR Tur&
DEVELOPMENT ¢F A GALLTUM=ARSENIDE SEMICONNPUCTOR
LASER. THF SEMICONDUCTOR LASER IS ALMOST 100%
EFFICIENT AND IT5 MICROMINIATURE SIZE HOLDS GREAT
PROMISF For USFE IN COMPUTERS TO ACHIEVF SPFEDS OF
TENS OF BILLIONS OF OPERATIONS FER SECOND. DIRFCT
COMMUNICATION OVER DISTANCFS OF SEVERAL LIGHT YEARS
IS CONSIDERED POSSIBLE WITH THE USF OF LASERS.
SATELLITES CARRYING A LASER COULD RE EASILY SFEN

AND ACCURATELY TRACKED BOTH DAY AND NIGHT.
APPLICATINONS OF LASERS IN RADIOr TELEPHONE AND
TELEVISION COMMUNICATIONS AND IN CHFMISTRY ARE
MENTIONED., QUANTUM TECHNIQUES MAKE POSSIBLF 4
CONSTRUCTION OF CLOCKS ACCURATE Y0 ONF SECOND IN TEN
THOUSAND YFARS WHICZH COULD BE USED TO CONDUCT
RELATIVITY EXPERIMENTS. USF OF THE LAGSER BFAM AS A
METAL wORKINMG AND SURGICAL TooL IS MENTIOMFD., LONG
DISTANCE» HIGH=-EFFICIENCY TRANSMISSION OF ENERGY BY

; . LASER BEAM» ESPECIALLY IN SPACF WHFRE THE ABRSORBING

! AND SCATTERING EFFECTS OF THE ATMOSPHFRE ARFE AVOIDED:
IS CONSIDFRED ABSOLUTELY ESSEMTIAL IN THE CONGUEST OF
SPACE. DIRFCT CONVERSION OF MATTFR INTO INFRGY
WITHOUT EXPLOSION IS POSSIBLFE USING QUANTUM DFV] TES.
QUANTUM ENGINES MAY UTILIZF SOLAR FNERGY NURING
SPACE FLIGHT., (AUTHOR) ()

g A e e e
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AD=655 119 1772 2c/10 20/5
PENNSY! _VANTA STATE UNIV UNIVERSITY PARK CFPT OF ELFCTRICAL
ENGTNEERING

A QUANTUM STATISTICAL ANALYSIS OF A FREQUENC:
MODULATED LLASER COMMUNICATION SYSTFM. (i

DESCRIPTIVE NOTE: TECHNICAL REPT..»

APR 67 86P RUGGIERI/NETIL F.
CONTRACT: rA=~31-124-ARO(D)~-383
PROJ: DA=20014501B31E -
MONITOR: AROD 5659:3+E

UNCLASSIFIED REPORT

DESCRIPTORS: (xLIGHT COMMUNICATICN SYSTEMS,

LASERS) ¢ (*LASERS, *QUANTUM STATISTICS)»

FREQUENCY MODULATION+ OSCIILLATORS: DEMONULATION,
PRORABILITY DENSITY FUNCTIONS: SIGNAL-TO=-NOISE

RATIO Q)]

IN THIS ANALYSIS THE GUANTUM STATISTICS OF THF
RECEIVED SIGNAL OF A FREQUENCY MODULATED LASER
COMMUNICATION SYSTEM ARE DFRIVED. TN PARTICULAR

THE DETECTION GTATISTICS FOR HETERODYNF ANN ELFCTRIC
FIELD DETECTION OF THE FREQUENCY MNANDULATEND LASER BEAM
ARE DETERMINED. THESE DETTCTION STATISTICS ARE

USFD TO DFEFINE A MEASURE OF THE COMMUNICATTON SYSTEM
PERFORMANCE IN TERMS OF A SIGNAL TO NOISE RATIO.

THE DEVELOPMENT OF THE QUANTUM ELECTROMAGNETIC

FIFLD IN TERMS OF THE PHOTON ANNTHYLATION FIGENSTATES
1S THF BASIS FOR DETFRMIJING THESE STATISTICS. THE
DERIVATION USFD AC: OUNTS FOR FLUCYUATIONS TN THE
CARRIER,» FLUCTUATIONS DUE TO BACKGROUND RADIATION
INTRODUCED AFTER MODULATIOMs FLUCTUATIONS DUE TO THE
LOCAL LLASFR OSCILLATOR: AND ZERU POINT FIFLD
FLUCTUATIONS. THE RESULTS OF THIS ANALYSIS

INNICATE THE PROBABILITY DISTRIBUTION FOR THF OPTICAL
HETERODYNE DETECTION IS NOT A FAMILIAR ONF OF
CLASSICAL COMMUNICATION THEORY» BUT IT IS 0OF THE FORM
OF PROBABILITY DISTRIBUTION THAT SATISFIES
EXPERIMENTALLY MEASURED PHOTOCOUNT STATISTICS OF
UNMODULATED LASER RADIATION. THE PROBABRILTITY
DISTRIBUTION FOR THE ELECTRIC FIFILD INTENSGITY
DETECTION oOF THE FREQUENCY MODULAYFD LASER BEAM IS
THE FAMILTAR GAUSSIAN DISTRIBUTION, (AUTHOR) {tn
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AD-655 774 20/5 1772 1778 13/8
14/5
AIR FORCE CAMBRIDGE RESEARCH LABS L G HANSCOM FIELO
MASS
A PBIBLIOGRAPHY OF LASER APPLICATIONS. (V)

CESCRIPTIVE NOTE: SPECIAL REPORTS NO. 62,

REPT. NO,» AFCRL-67-0223
PROJ: AF=4eU5
TASK?: 464502

UNCLASSIFIED
DDC REPORT BIRLIOGRAPHY SEARCH CONTROL NO, /ZLW13

APR 67 46p STICKLEY+C, MARTIN 1
GINGRANDE s ARTHUR

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERSe BIPLTOGRAPHIFS)

MEASUREMENT» LIGHT COMMUNICATION SYSTEMS, 0OPDAR,
INSTRUMENTATIONe CHEMISTRY: PHOTOGRAPHY s
MATFRIAL FORMING ()

THE BIBLIOCGRAPHY OF LASER APPLTCATTONS CONTAINS 644
ENTRIES FROM THE OPTZN LITERATURE FOR THE PFRIOD 1961
THROUGH SEPTEMRER 1966. THE EMTRIFS ARE pDIVIDFD

INTC THE FOLLOWING MAJOR AREAG:! MECHANICAL
MEASUREMENTS AND STANDARDS? COMMUNTCATIONS
APPLICATIGNS: RADAR AND TRACKING APPLTCATIONSS
MILITARY APPLICATIONS: OPTICAL SIGNAL PROCFSSINGI
INTERFFROMETRY AND TESTING OF OPTICAL COMPONENTSH
APPLICATIONS TO SCIENTIFIC STURIESH APFLICATIONS IN
CHEMISTRY: PHOTOGRAPHIC APPLICATIONS: METALWORKING?
AND MISCELLANEOUS APP_ICATIONS. THF ENTRIES ARE
FURTHER SURDIVIDED INTH 78 OTHFR CATEGORIFS. :
APPLICATIONS IN MENDICAL AND B. " GICAL RESFARCH ARE
NOT INCLUDEDS COMPLETE COVFRAGE IN THE OTHER AREAS IS
NOT GUARANTEED. UNDER SOME TORICS (DETECTION
TECHNTQUESs SPELTROSCOPY, INTERACTION WITH ACOUSTIC
WAVES. PLASMA DIAGNOSTICS, NONLINEAR OPTICS» GAS
BREAKDOWN: ¢ TTERING, HOLOGRAPHY) SO MUCH HAS BEEN
PURI_ISHED T ONLY REVIEW ARTICLESy ARTICLES OF
MAJOR IMPORTYANCEs AND VERY RECENT ARTICLES COULD BE
INCLUDED. (AUTHOR) ()
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AD=658 175 20/5
TRG INC MELVILLE N Y

MULTI-MODE HIGH ENERGY (LASFR TRANSMITTER. '+ (U)

DESCRIPTIVE NOTE: INTERIM REPT,.s
AUG 67 95pP POGODAsA. Lo IMCGIJIREWJ,
N [ ] ‘ N
REPT. NO. TRG-086-IR-1 , .
CONTRACT! AF 33(615)-3888

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERSs *THRANSMITTER=RECEIVERS) ¢

RUBYs ENERGYs, @ MEZTERSs, AMPLIFIERS, DESIGN.

OPERATIONs RORESIGHTINGs SERVOMECHANISMS,

TELESCOPESs, MULTIPLE OPFRATION (V)

THE RECORT OUTLINES THE PROGRESS MADE TOWARD
COMPLETION OF THE MULTI-MODE HIGH ENERGY

LASER TRANSMITTER SYSTEM (MMHELTS) IN THE

PERIOD FROM 6 SEPTEMBER 1966 THROUGH 15 MAY 1967.

IN ADDITION,» IT DISCUSSES DESIGN CHANGES REQUIRED

FOR ENHANCEMENT OF THE OPERATION OF THE EQUIPMENT IN
THE FIELD., AREAS WHICH TRG BFLIEVE TO BE

NECESSARY ADDITIONS AND/OR LOGICAL IMPROVEMENTS TO
THE OPERATIONAL CAPABILITY OF THE OVERALL SYSTEM 2ARE
DISCUSSED IN DFTAIL. THE OVERALL CONFIGURATION OF

THE HIGH FNERGY SYSTEM HAS NOT BEEN LHANGED FROM THAT
IN THE DESIGN EXHIHBIT, SUBMITTED TO WRIGHT-

PATTERSON AIR FORCE BASE ON 1 SEPTEMBER

1966, THE RUBY LENGTH OF THE Q=SWITCHFD SYSTEM»
HOWEVER» HAS RFEN REDUCED TO A TOTAL OF 17 INCHES.
THE OVERALL LENGTH HAS REEN DIVIDEN INTO ONE
BREWSTER'S ANGLED 4 IN. Q-SWITCHED OSCILLATOR
FOLLOWED BY 13 IN, OF ACTIVE AMPLIFIER. THE 13 IN.
AMPLIFIER SECTION CONSISTS OF A &4 IN. CAVITY FOLLOWED
BY A 9 IN, CAVITY BOTH OF WHICH ARF BRFWSTFR'S
ANGLED. ALL RURBRY RODS WILL REMAIN 1S5MM IN

DIAMETFR, THE STATUS OF THE DYNAMIC BORESIGHTING
SYSTEM DEVELOPMENT EFFORT IS ALSO DISCUSSED HERPEIN.
(AUTHOR) tw
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DNC REPORY BIRLIOGRAPHY SEARCH CONTROL MO, /ZLW13

AD-65%8 382 2075
FOREIGN TECHNOLOGY DIV WRIGHT=PATTFRSON AFR OHTO
LASERS IN SPACFs ON THE EARTH: AND UNNDFR WATER, ()
APR 67 Q2p CHERNYSHEV,V, N,
REPT, NO. FTD=MT=ph=373
MONITOR: TT 67~=62867

UNCLASSIFIED REPORS

SUPPLEMENTARY NOYE: EDITI.D MACHINE TRANS, OF MCNO.
LLAZERY V KOSMOSE: NA ZEMLE I POD VODOIe MOSCOWe
1%64 Pi-104,

DESCRIPTORS: (% LASERS> OPTICAL FQUIPMENT},

PARTICLE BFAMS: DESiIiGNe QUANTJUM MECHANICS,

GENFRATORS, DETFCTION: AMPLIFIERS: ENERGYs GAS

LASERS, COMMUNICATION SYSTEMSe NAVIGATION,

UNDFRWATER, FIBER OPTICSs USSR u)

THFE WORKING PRINCIPLES ARE CONSINERED OF GQHANTUM=

ME CHANICAL GENFRATORS AND AMPLIFIERS OF OPTICAL
RAHNGE=LASFRS. LASER DEVICES OF DIFFERTNT TYPES AND
ASSIGNMENYS ARF DISCUSSED., LASER RADIATION

(ABROAD THFEY ARE SOMETIMES CALLED 'DEATH RAYS')

CAN BE USFD NOT ONLY AS A WEAPON OF DESTRUCT .ON» BUT
41.60 AS A MFANS OF SUPER=RANGE COMMUNICATINN,
DETECTION, AND HNAVIGATIOH, THE PAMDHLET

GENERALIZFES EXTENSIVE PUT SEFARATEI MATERIAL
PURLISHED IN DOMFSTIC AND FORFIGN PERIODIC PRFSS.
THE WORK 1S DESIGNFD FOR RFADFRS WITH SECGHDARY
EDUCATIGNs FAMILIAR WITH THE BASES OF RADIN
ENGINTERING, (AUTHOR) (U

g
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AD-659 738 20/5 20/6 20/12
TEXAS UNIV AUSTIN LABS FOk ELECTRONICS AND RELATED
SCIENCE RFSEARCH

A UNIQUE LASER DETECTOR UTTLIZING THE PHOTODIFLECTRIC
EFFECT IN COOLFD SEMICONDUCTORS. (y)

DESCRIPTIVE NOTE: TECHNICAL REPT..,
SEP 67 175p STONErJACKIF L. ;HAPTWIG,
WILLIAM H, 3
REPT., NO. TYR=39
CONTRACY: AF~AFOSR~766-67
PROJ:  AF=-4751
MONITOR: AFOSR 67-2138

UNCLASSIFIED RFFORT

DESCRIPTORS: (*LASERS *DETFCTORS),

(*COMMUNICATION EQUIPMENT, I_ASERS),

(¥SFMICONDUCTORS s LASERS), ELECTROOPTICS,
PHOTOCONDUCTIVITY» GERMANIUM: PHOTOELECTRIC

MATFRIALS) NIELECTRIC PROPERTIES RFLAXATION TIME.
ILIGHT, RESOMANT FRCQUENCY, SENSITIVITY,

BANDWIDTH, SPECTIt* (INFRARED) » SPACE

COMMUNICATTON SYSTEMS ()

A CHANGE IN YHF REAL PART OF THE DIELECTRIC
CONSTANT oF SEMICONDUCTORS IS OBSERVABLE AT 4.2K.
THFE DIFLECTRIC PERTURBATION CAN BE OPTICALLY
INDUCED AND SURSEQUENTLY USED TO VARY THE RESONANT
FREQUENCY OF A HIGH 0, SUPERCONDUCTING RE=FNTRANT
CAVITY, THE FRFQUENCY CHANGES ARF PRENICTARLE FROM
A CLASSICAL TRFATMENT OF THE CcOMPLFX DIELECTRIC
CONSTANT IN THF PRFSENCE oF OPTICAL AND THERMAL
CARRIERS, A TRANSMISSION LLINE EQUIVALENT CTRCUIT
1S USED Tn ACCURATELY PREDICT THE REHAVIOR OF A
PHOTODIELFCTRIC DETECTOR. THE IMPORTANT PARAMETFRS
WHICH AFFECT THE PERFORMANCE OF THF DETECTOR ARE THE
FREE CARRIER RFLAXATION TIMEs RECOMBIMATION LIFETIME,
THE UNLOADED CAVITY RESONANT FREQUFNCY SAMPLF
THICKNESS, AND THE CAPACITIVF LOADTING EFFFCTS.
THESE ARE REFERRED TC AS THE SENSITIVITY
PARAMETERS, THE ULTIMATE FREQUENCY RESPONSE
(I.E. THE RATE AT WHICH THE FREQUENCY CAN BE
VARIED) IS SHOWN TO BE LIMITED BY THE FREF CARRIER
LIFETIME 1T THE SFMICONDUCTOR SAMPLE, THE
PHOTODIELFCTRIC RECEIVER 1S USED IN THF DESIGN OF AN
OPTICAL COMMIUINTC AT TN SYSTEM WHICH was USED T0O
DETECY VvIDEO RATE,» AMPLITUNE MODULATION OF A 9000A
INFRARED LIGHT SOURCE, THRFE SUCH SYSTEMS ARFE
DESCRIBED, . a (w
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DDC REPORT BIRLIQGRAPHY SEARCH CONTROL NO. /#2LWi3

AD-anHl 197 a/3 20/12
CALIFORNIA UNIV LOS ANGELES DEPT OF ENGINEFRINSG

RESEARCH ON SOLID STATE HETERODYNE DETECTORS FOR
ULTRASTABLE OPTICAL SOURCES.

DESCRIPTIVE NOTE: ANNUAL REPT. 15 JUUN 66=15 JUN 67

DEC &7 18p VISWANATHANCC., R, 3

REPT. NO . 67'57

CONTRACT: DNA-28-043-AM(=-02341(E)

£rOJ:  DA-L1HE=22001-A~056

TAGK:  1HG6-22001~A=056-03

MONITCR: ECOM 0234%41-2

UNCLASSIFIEC REPORT

DELSCRIPTONS:  (xNEMODULATORS, SEMICONDUCTOR

DEVICES) - PROTOFLECTRIC EFFFCT, SILLTCON: SILICON
DICXIOE« GDr RAND THAEORY OF SOLIDSe RHENIUM,
TUNGSTES Y MOLYPNENUMe OPTITAL EQUIPMENT

LALERS

JUENTIFIERS: GHTICAL DETECTORS» METAL OXIDE
STMICL #SUCTIRS

FHOYY FMISSICH FROM SOLID TO SOLID IN MOS
SYRUCTURES HI S SEFEN STUDIED IN A STLICON-
SILICONOXTIOl =67 LU STRUCTURE ., THIS STUNY GAE
INSTGHT INTG THE LOCLTION (F THE SILICON DIOXIDE
CONDUCTION BALD WI1TH RISPEZ Y TO THFE SILICHAN FHMERGY
BaNG5. 17T WAG ALSY, FOUND TwAT THE NUMBER nF TRAPS
IS HIGHER IN F SAMPLFS THAN Ity N SAMPLFS,
PHOTOEMIGSTION FROM SOLIDS INTO VAC'IUM WAS STYUDIED
AND THE METHOD OF PERICDIC SCHOTTr ¢ DEVIATINN HAS
O MEFTALS. BY USING PRASE MATCHING INSTEAD OF
AMPL [ TUDE MAYCHINYS BETWEEN THE PHEDICTFD CURVE AND

THE EXPERTMENTAL ZURVE A BARRIER HFIGHT OF 7T.,4r 6.1

AllD 5.2 £/ FOR RHELI'Ms TUNGSTEN, ANT:
MOLYBDENUM WAS OBTAINEL. (AUTHOR)
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AD-665 584 20/5

FOREIGN TFCHNOLOGY DIV WRIGHT-PATTFRSON AFR OHIO

LASER WITH MAXIMUM DEFEP MONULATION OF RESONATOR
QUALITY, (v

AUG 67 10P STARUNOVeM, H. FJEROMKA(V.
D. BONCHKOVSKIIi!V. Y, 3

REPT. NO. FTD-HT=66-554

UNCLASSIFIED REPORT

SUPPLEMENTARY NGTE: UNEDITZD ROUGH DRAFT TRANS. OF
UKRAYINSKYI FIZYCHNYI ZHURNAL (USSR)e V11 N2 P217-8

1966,

DESCRIPTORS: (*LASERSe USSR) e OPTICAL PROPERTIESY
MCOULATION, RESONATORS, CRYSTALSe RUBT.

DIELECTRIC FILMS, RODS ()
IDENTIFIERS: Q-SWITCHINGs TRANSLATIONS )

IN EARLIER EXPFRIMENTS Q@ SWITCHING WAS USUALLY
EFFECTED RY INTERRUPTING THE COUPLING BETWFEN THE
ACTIVE RON AND ONLY ONF RESONATOR MIRROR$ THE REPORT
INVESTIGATES THE PROPERTIES OF A LLASER IN WHICH THF
COUPLING WITH ROTH MIRRORS IS INTERRUPTED., AN
FSTIMATE SHOWS 1HAT THF GAIN CAN BF INCREASED IN THIS
CASE Tu ALMOST THE THEORETICAL 50%. TWO VARIANTS

OF SUCH A LASEP WERE TESTEN. TWO RUBY CRYSTALS

EACH 24 CM LONG AND 1,25 cM IN DIAMETER WFRE USED.
ONF CRYSTAL OFERATED IN THE Q-SWITCHING MODE,

THE ENDS 0F THFE CRYSTALS AND THE HYPOTENUSF FACES

OF THE TQTAL-RFFLECTION PRISMS WERF COATED WITH

MGF2 AND CAF2 FILMSs RESPECTIVELY, THE

RESONATOR CQOMPRISED ALTERNATING DIFLECTRIC COATINGS
OF CAF2 AND ZNS ON PLATE GLASS. AND THE PRISM,

THE PLATE wAS PQOTATED AT 12,000 RPM, THE FOCUSED
GIANT P GF DRODUCED BREAKDOWN IN AIR.

(AUTHOR) w
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AD-666 434 20/5
ILLINOIS UNIV URBANA ANTEWNNA LAB

PIO T T T T
ey

COHERENCE OF LASER RADIATION, ™ (u)

DESCRIPTIVE NOTES! TECHNICAL REPT.s ]

DEC 67 54pP BAYAZIT»YASAR NABT
REPT. NO. TR-14, UIAL=67-9
CONTRACT: AF 19(628)-3819 1
PROJ? AF=5635 ]
TASK:! 563502
MONITOR: AFCRL 68=-0035 ;

e e ML L LM TS

i

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS+ *COHFRENT RADIATION)
INTERFEROMETERSs LIGHT TRANSMISSION: MONOCHROMATIC
LIGHT, PHOTOMULTIPLIERS: HELIUMs NEONe OPTICAL g
PROPERTIES (W)

%
IDENTIFIERS: FABRY=PERQOT RESONATORS (0

THIS REPORT IS INTENDED TO BE A STUDY OF SOME OF
THF ASPECTS OF THE COHERENCE PROPERTIES OF OPTICAL
FIELDS AS THEY PROPAGATE THROUGH CFRTATIN TYPE OF ¢
MEGIA. A MAJOR PART OF THIS REPORT DEALS WITH THE

RESPONSE. OF A FABRY~PEROT RESONATOR TO VARICUS

il bt e

TYPES OF EXCITATION. (AUTHOR) )
1
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AD-668 713 20/6
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

INFRARED HETERODYNE DETECTION,

DESCRIPTIVE NOTE: JOURNAL ARTICLE.
ocT 67 11pP TEICHeMALVIN C,
REPT. NO. JA-3078
CONTRACT: AF 19{628)-5167
MCONITOR: ESD TR=68-45

UNCILLASSIFIED REPORT
AVATLABILTTY?! PUBLISHED IN PROCEEDINGS OF THF
IEFE, V56 N1 P37-46 JAN 1968.
SUPPLEMENTARY NOTE: REVISION OF REPORT RATFN 10 AUG
67.

DESCRIPTORS: (*INFRARED RADIATION:s DETECTYION),

GAS LASERS, IRASERSs CARBON DIOXIDEs INFRARFD
DETECTORSy INFRARED PHOTOCONDUCTORSs PHOTODIODES
CRYOGENICS, OPDAR, INFRARED COMMUNICATION SYSTEMS»
INFRARED SPECTROSCOPYs OPTIMIZATINN

ICENTIFIERS: *HETERODYNE DETECTION. INFRARFD
RADAR

HE TERODYNFE EXPFRIMENTS HAVE BEFN PFRFORMED IN THE
MINpLE TNFRARED REGION OF THE FLECTROMAGNETIC
SPECTRUM USING THE €02 LASFR AS A RADIATION SOURCE.
THFORETICALLY OPTIMUM OPERATION HAS BEFN ACHIEVED
AT KHZ HETFRODYNE FRFEQUENCIES USING PHOTOCONDUCTIVE
GE:CU DETECTORS OPERATED AT 4K+ AND AT KH?

AND MHZ FREQUENCIES USING PHOTOVOLTAIC DETFCTORS AT
7T7K. IN ACCORDANCE WITH THE THEORY» THE MINIMUM
DETECTABLF POWER ORSFRVED IS A FACTOR OF 2/ETA
GPFATER THAN THE THEORFTICALLY PERFECT QUANTUM
COUNTER. THE COEFFICIENT 2/ETA VARIES FROM 5°T0 25
Fo® THE DFETECTORS INVESTIGATED IN THIS STUNY. A
COMPARISON IS MADF BETWEEN PHOTOCONDUCTIVFE AND
PHOTODYODE DETECTORS FOR H: TERODYNF USE IN THF
INFRAREDe AND TT IS CONCLUDED THAT HOTH ARF USEFUL.
HETERODYNFE DETECTION AT 10.6 MICROMETRRS 15
EXPECTED T0 BE USEFUL FOR COMMUNICATINNS
APPLICATIONS:, INFRARFD RADARes AND HETERODYNFE
SPECTROSCOPY. IT HAS PARTICULAR SIGNIFICANCE
RECAUSE OF THF HIGH RADIATION POWER AVAILARLE FROM
THE C02 ILASER: AND BECAUSE OF THE R T0 14
MICROMETER ATMOSPHERIC WINDOW,., {AUTHOR)
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AD-669 086 1775 20/%
g ILLINOIS UNMIV URBANA GASEOUS ELECTRONICS LAR

DYNAMICS OF OPTICAL MIXING IN A HE=NE LASFR, )

FEB 6A 4z2p MILLER/P. S. 3CHERRINGTONe
BO Eo 3VERDEYFN'J¢ Tﬂ H
CONTRACT: AF 33(615)-5248
PROJ: AF=7073
TASK: 707303
MONITOR: ARL 68=0033

UNCLASSIFIED REPORT

DESCRIPTORS: (*INFRARED DETECTORS, 6AS LASFRS)»
(*GAS LLASERS» ATOMIC ENFRGY LFVELS)» HELIUM,
NEON+ BANDWIDTHe AMPLITUDE MODULATION,
EXCITATION:, RESPONSE: PERTURBAYION THEORY,

MATHEMATICAL PREDICTION )
IDENTIFIERS: OPTICAL MIXINGe RESPONSE TIME,
COMPUTER ANALYSIS (V)

THF DIFFERFNCE FREQUENCY RFTWEFN TWoO 3,39 MICRON
SIGNALS INJECTED INTO A 6328 A AND/OR 1,15 MICRON
HE-NE LASER HAS BEFN NETECTED AS AN AMPLITUDE
MONULATION OF THE 6328 A AND/OR 1,15 MICRON QUTPUT
INTENSITY, EXPFRIMENTAL MEASUREMENTS OF THF

BANDWIDTH OF THIS DETECTION SCHEME HAVE BRFFN MADE FOR
A 6328 A LASER DETFCTOR, IT IS SHOWN THAT THE
FUNDAMENTAL EQUATIONS OF [LASER ACTION PROPERLY
PREDICT THF BEHAVIOR OF THE LASER DETECTOR AND
INDICATE THE OPERATING CONDITIONS WHICH ARF NECESSARY
IN ORDER TO ACHIEVE OPTIMUM BANDWIDTH. (AUTHOR) (W

|

i) :

h )
|

§ UNCLASSIFIED /7LW13




UUNCL ASSIFIED
DNC REPORT BIRBLIOGRAPHY SEARCH CONTROL NO, /ZLW13

AD=669 305 20/5
FOREIGN TFCHNOLOGY DIV WRIGHT=-PATTFRSON AFR OHIO

LIGHT =~ DFTECTOR AND WEAPGN! v)

NOV 67 92F KRASNOV'V, 1
REPT, NO. FTD-HT=23-809-67T

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNENITED ROUGH PRAFT TRANS. OF MONO.
SVET - LOKATOR: SVET = ORUZHIEs MOSCOW, 1964 Pl~
103,

DESCRIPTORS: (*|_.ASFRS» USSR) ¢ QUANTUM MECHANICSe
vISIBILITY, COHFRENT RADIATION, INSTRUMENTATION.

RURY,» PULSF SYSTEMS» GAS LASERSy

PUMPING(OPTICAL)» DEMODULATION.

MAKS(PLANET)» COMMUNICATION EQUIPMENT.

LYROSCOPES, PREDICTIONS (yv)

A REAM OF LIGHT FRCM A QUANTUM GENFRATOR IS A

MILLICN TIMES RRIGHTER THAN THE SUN AT THE SaME SoLInR
ANGLE. HAVING A HIGH CONCENTRATION OF FNERGY, THE
AEAM OF A QUANTUM GENERATOR CAN FASILY PIFRCE A THICK
METAL PLATF+ EVEN A DIAMOND. FOCUSFD INTO A NEFDLE
Brav, THE WEAPON RECOMES A UDEADLY WEAPON, USING

THFE BEAMS OF A QUANTUM GENFRATORs DIRECT
COMMUNICATION WITH THE PLANETS AND THE STARS CAN BE
ACHIEVED., SUCCFSSFUL EXPERIMENTS WITH LIGHT=-
COMMUNICATIONS HAVE BEFN CONDUCTED ON FEARTH,

QUANTUM GENERATORS CAN BE USED ALSO AS OPTICAL
LOCATORS. IN RANGE AND ACCURACY THFY ARE FAR

BETTER THAN RANAR,., IN 1962 OPTICAL DETECTION OF

THE MOON waAS MADE., IT BECAME POSSIALE TO FYXAMINE

IN DETAIL THE LUNAR SURFACE ANDe IN THE FUTURE, OTHER
PLANETS OF THE SOLAR SYSTEM. THE TREMENDOUS

DENSITY OF THE EMNERGY OF 7THE NFW BFAMS PERMIT THEIR
WINE USE IN VARIOUS TECHNOLOGIES., (AUTHOR) ()
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AD=670 120 2075
FOREIGN TECHNOLOGY DIV WRIGHT=PATTFRSON AFR QHIO

QUANTUM RADICPHYSICS! SELECYED ARTICLES. (U

ey

SEP 67 a7pP
QEPT, NO. FTD-MT-67~31

UNCLASSIF.ED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF AKADEMIYA

NAUK SSSR, FIZICHESKII INSTITUT. TRUDY» V31 P7H=-
112, 139-77 1965,

DESCRIPTORS: (*LASERS» REPORTS)» ATOMIC ENFRGY
LEVELS» LIGHT COMMUNICATION SYSTEMSe GAS LASERS,
MASFRSe PULSE SYSTEMS» MOLECULAR BEAMS»
HYDROGEMN: RURY:» EXCITATION,» COHERENT RANIATIONS
USSR

IDENTIFIERS: TRANSLATIONS, QUANTUM FLECTRONICS?

ATOMIC BEAMS. COMPUTER ANALYSIS+ FREQUENCY
STANDARDS

()

()

CONTENTS: REGENERATIVE OPTICAL QUANTUM

AMPLIFIERSS CONDITIONS OF PULSATIONS OF EMISSION

POWER OF QUANTUM GENERATORS! QUESTIONS OF

CONSTRUCTION AND INVESTIGATION OF WORK OF QUANTUM
GENERATOR ON BEAM OF HYDROGEMN ATOMS, (u)
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AD=671 596 17/2 20/9
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

FREQUENCY=SHIFT KEYING LASFR COMMUNICATION
STUDIES. )

DESCRIPTIVE NOTE: DOCTORAL THrSIS,
APR 68 144p SMITH,DONALD A.
REPT, NO. FECOM=2967
PROJ: DA~110-13001-A91A
TASK: 1L0=-13001-A91A=5¢

UNCLASSIFIED REPORT

DESCRIPTORS: {(»LIGHT COMMUNICATION SYSTEMS: GAS
LASERS) ¢ (*GAS LAGERSe *FREQUENCY SHIFT KEYFRS)»
(*MODULATORS, GAS LASERS), HELIUM: NEON.

NDIGITAL SYSTEMS: FREQUENCY MODULATION»
ELFECTROOPTICS: POTASSIUM cOMPOUNDS, BIREFRTINGFNCE.
POLARIZATION, MATRIX ALGEBRA: LIGNAL-TO-NOISE

RATIO. DIAGRAMS. THESES (v
IDENTIFITRS: POTASSIUM DIHYOROPHOSPHATF . x| ASER
MODUILLATORS )

A UNIQUE OPTICAL MOD''LATION AND DETECTION TFECHNIQUE
HAS EVOLVFN FROM AN INVESTIGATION OF METHONRS OF
DIAITAL MODULATICN: TRANSMISSION: AND NETFCTION IN
THE OPTICAL REGION. IN PARTICULAR A FREQUINCY-
SHIFT KEYTNG LASER COMMUNICATION SYSTEM HAS BEEN
DEMONSTRATED AND THE ADVANTAGES OF SUCH A SYSTEM HAVE
BEEN SHOWN. A DEVAILED THZORETICAL ANALYSIG OF
ELFCTROMAGNETIC~WAVE PROPAGATION IN AN ELFCTROOSTIC
CRYSTAL OF ARBRITRARY ORIENTATION WAS NFVELOPED. IN
TURN THE PARAMFETERS FOR AN OPTICAL MODULLATOR CARAEBLE
OF FREGQUENCY "SHIFT RUYTING AT A DIGITAL RATE WERC
DETERMINEN,., sSASED ON THIS ANALYSIS A LARORATORY
COMMUNTCATION SYSTEM INCORPORATING FSK MODULATION
AND DETECTION CAPARILITIES WAS BUILT AND SUCCFSSFULLY
OPCRATED, THE TRANSMITTER CONSISTS OF TWO HELLTUM=
NEON GAS LASERS OPERATING AT WAVELFNGTHS OF 6328
ANGSTROMS AND 11523 ANGSTROMS. THE TWO BEAMS
ARE COMBINFD AND PASS THROUGH THF KDP FLECTRO-CPTIC
MONDULATCR WHICH IS DRIVEN BY A CIGITAL VOLTAGE OF 190
VOLTS PEAK AMPLITUDE. THE RECEIVER CONSISTS oF TWO
PHOTODIOD'Sy FACH DETECTING ONFE OF THE WAVELENCGCTHS.
THE DETECTFD SIGNALS ARE PROCESSED BY PDECISION
CIRCUITRY TO RFTRIEVE THE TRARNSMITTED INF(ORMATION,
To FVAILUATF THF PFERFORMANCF OF AN OPTICAl FSK
SYSTEM:» ERRGR RATFE MEASURFMENTS WERE MADE IN A
SIMULATED ATMOSPHERIC TYPE OF ENVIRONMENT AND
COMPARED Tn SIMILAR MEAGSURFMENTS MADE ' (U}
74
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AD-67¢ 301 1772 20/¢6
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J INST FOR
EXPLORATORY RESEARCH

SELF=-ALIGNING OPTICAL BIAM WAVEGUIDES. )

67 6P CHRISTIAN,J. KOBERT {GOUBAU»
GEORG IMINKede We

UNCLASSIFIED REPORT
AVATLABILITY: PUB. IN IEEE JNL., OF QUANTUM
ELECTRONICS, VQE3 N11 P408-503 NOV 1967,

DFSCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
WAVEGUIDES)r (*LENSES» ALIGNMENT). LASERS,
CPTICAL COATINGS» CONTROL SYSTEMS,

TOLERANCES (MECHANICS!}» SEISMOLOGY (400
IDENTIFIERS: QUANTUM ELFCTRONICS: AUTOMATIC
CONTROL SYGTEMS: COMPUTER ANALYSIS )

PREVIOUS FXPERIMENTS WITH A LENS=TYPE BEAM

WAVEGUIDE HAVE DEMONSTRATED THE APPLICABILITY OF SUCH
GUIDES TO EFFICIENT LONG DICTANCE TRANSMISSION AT
OPTICAL FREQUENCIES. IN PRACTICAL APPLICATIONS IT
WILL BE NFECESSARY TO AUTOMATICALLY COMPENSATE FOR
MOVEMENTS OF THE GROUND WHTICH WOULD MISALTGN THE
GUIDE AND THUS CAUSE INCREASED TRANSMISSION LOSS,

IN ORDER TN INVESTIGATE THE PRACTICABILITY OF
"SELF=ALIGNING' OPTICAL REAM WAVEGUIDES THF AVAILARLF
EXPERIMENTAL GUIDE WAS MODIFISD BY ADDING A SENSING
DEVICE AT FACH LENS WHTCH INDICATES ANY DISPLACEMENT
_OF THE BEAM FROM THE LENS CENTER. THIS ALIGNMENT
ACCURACY COULD BE GREATLY INTREASED, WHICH MIGHT BE
OF INTEREST FOR GEOLOSICAL MEASUREMENTS CONCERNING
MOVEMENTS TN THE EARTH'S CRUST. (AUTHOR) n
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AD-672 693 20/6 20/5 1772
FOREIGN TEFCHNOLOGY DIV WRIGHT-PATTFRSON AF!. SHYO

INVESTISATION AND OEVELOMMENY OF OPTICAL wMoDULATLRG
CISSLEOOVA (T8 1 RAZRABOTKA OP I TCHESKIKY
HMODUL YATOROV) »

oCY 67 2P PIRSHINesI. V. iKGBLOVA'M,

Mo ;KHLYSTF).‘I'VG Ic 3A'JTONYA'\-T'-J'EQ Vo 3
REPT., NO, FT =MT=24=222-67
UNCL SSIFIED REPORY

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS, OF MONG.
VSESCYUZNAYA NAUCHNLYA SESSIYA, POSVYASCHENNAYA
DMNYU RADIC (NO., 22)! SEKTSIYA KVANTOVOT
ELEKTRONIKT (SCIENTIFIC AND TFCHIICAL SOCIETY OF
RADTO ENGINFERING AND ELECTRI. AL COGMMUNTICATTION.
CEINTRAL GOVFRNMENT 22 ALL-UNION SCIENTIFIC
SESSINM GEQICATED TO (ADIC DATe SECTION OF
QUANT UM (L CTROMNICS) » MOSCOV e 1945 P33~40,

DESCPIPTORS®  (*LASERS+s *MODULATORS) e (*LIGHT
COMMUNICATION SYSTEMS: MODULAYORS),
INTFERFEROMET RS CRYSTALS, PATASSTUM COMPOUNDSH
PHOSPHATLS, 1 OWER. OPTTMIZA" 10N» THFRMAL
EXPANSIONy MODULATIONe TELEVISION COMMUNICATION
SYSTEMS: USSK

IDFLYIFIERS:  »OPTICAL MODULATORS. %LAGER
COMMULTUATINN SYSTEMSe FLECTRO=0PTICAL SYSTEMS:
TRariSLATIONS

A D0 TCT HSING A SYMMETKICAL MYCHAL LSON

1t (LRFEROMETLR WITH DopLe REFPACTINRG BIAGHONALLY CUT
Cr¥37alLS I THI ARMS wWnS FEVELOPED, THE LATTER ARE
CONTROLLERD BY A FIELD AT RIGHY AMNGLES TO THF
DIRFCIION OF PHOIPAGATION, THi POWEPR REOUIRFD To
ConTROL TH1F MODULATCH CAN BL LOWER®D MY INCREASING
THE LFNGY.« OF THE CRYSTAL AND DECREASING YTS CROSS
SECTIONMs DETATIES ON THI THTRMAL EXPANSTION OF

VARIOUS ARTS AND MATFRIALS RE GIVEN AND THE EFFECT
QF FXPANSTON O MADULATOR ! "RATION ARE DFSCRIBEN .
THF MODULATOR wAS TESTED kE T%H 0 AND 100 MC

wITH A COMTROL. VOL.TAGE i 1Y "« TJdF MODEL WAS
TESTED IN AN EYPERIMENTZy 7 _ION QF h
TELEVISION FICTURE WITH THFE 4 A LASER BFAM,
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AD=672 985 20/5 20/6 1772
- RAND CORP SANTA MONITA CALIF
% ELECTROMAGNETIC FIELD AND INTENSITY FLUCTUATIONS IN A
WEAKLY TNHOMOGFNEQUS MEDRTIUM, (U)
i JUL bR uop YURA+H, T, ¢

i REPT., NO. RM=5697-PR
. CONTRACT: Fuue20-67-L-004%5

UNCLASSIFIED REPORT

OFSCRIPYTORS: (*ELECTROMAGNETIC FIELNSy
PROPAGATION) s (#COHERENT RANIATION,

PROPAGATIOMN)» (#LT5HT COMMUNICATION SYSTEMS,
STATTERINGY, REFRACTIVE INDEXe LASERS:

TURRULENTE: GREFN'S FUNCT *AN: PERTURBATION THFORY»

RAG AL tu)
IDENTIFIERS: RYTOV APPROXIMAY [ON» M/ XWE' LS
EQUATIOMSs WAVFE EQU*TIONS ()

A SELF~COMSISTENT GREEN'S FUNCTION TECHHIGIE TS

USFD TC ONRTAIN THF ELFCTROMAGMFTIC FIFLND AN Y75
CORRESPONNING TNTENSITY YO SFCOND ORDFER IN THE INDFX
OF REFRACTION FLUCTUATIONS, IT IS FOUND THAT FOR
PROPAGATION ODISTANCES LESS THAN A CRITICAL LENGTH,
THE PERTUFBATTON METHOD GIVES VALID RESULTS. THE
FIELD IS FRIMARILY COHFRENT SI'ICE THE FLUCTUATIONS IN
THE FIELD ARE SMALL. THE SOLUTION OBTAINED FOR THE
FIELD IS ALSO SHOWN TO CONSERVE ENFRGY. WHFN THE
SOLUTION ORTAINLD HERE IS COUMPARED WITH THF HESULYS
OF THE RYTOV APPROXIMATION. IT IS CONCLUDED THAT

THF RYTOV APPROXIMATION IS NOT VALTID FOR

PROPAGATION GISTANCES EXCFRFDIMG THE CRITICAL LENGTH.
FOR THESE DISTANCE Se THE PERTURBATTON METHOD BREAKS
DOwWHi THE FIELD 17 ESSENTIALLY INCOHERENT SINCE THi
COHERENT CcOMPONENT CF THE FIELD 1S ¢ XPONEHTIALLY
SMAL!. . FOR THESE RANGE VALUI S» A STATISTICAL

ARGUMLHT 1S GIVEN TO OBTAIN INTENSTITY STATISTICS: AWND
\N AFPROXTMATF EXPRESSION VALID FOR ALL PANGE VALUES
12 DERIVED FOR THE INTENSITY STA:ISTICS, Tr.S
EXPRESSION 15 FOUND YO B8F IN 500D ACREEMEMNT WITH
EXPERIMENT. (AUTHOR) ty
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AD=673 759 20/5
FOREIGN TECHNOLOGY DIV WRICHT-PATTFRSON AFR OHIO

RECENT FOREIGN DEVELOPMENTS IN LASFR TECHMOLOGYe (u?

AUG 67 26P HUANG WU=HAN) 3
REPT, NO. FTD=HT=67-216

UNCL.ASSIFIED REPQRT

SUPPLEMENTARY NOTE: EODITED TRANS. OF K'O HSUEH T'UNG
PAO (CHINESF FECPLE'S RFPURLIC) N2 P166=174

DESCRIPTORS: (*LASERS» REVIFWS)!» MATERIALS,
INSTRUMENTATIONG RANGE FINDING» OPDAR» LIGHT
COMMUNICATINN SYSTEMSe INFRARFN DETECTORS: CHINA. (u)

ICENTIFIERS: TRANSLATIONS 48

A REVIEW I3 GIVEN OF NON-CHINESE LASER

TFCHNOLOGY, TOPICS INCLUDE: THE SEARCH FOR

LASING MATERIALS: IMPROVEMENT OF LASER SYSTEMS AND
APPARATUS) HIGH-INTENSITY OPTICS?: APPLICATION OF

LASER TECHNIQUFS (OPTICAL LOCATINGe OPTICAL RADAR.
INFRARED RECEIVING) . (n
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AD=673 876 1772 20/5 22/2 b
AEROSPACE CORP EL SEGUNDO CALIF LAR OPERATIONS !

DESIGN CONSIDERATIONS OF MULTIPLE LASER COMMUNICATIOMN

LINKS B TWEEN SYNCHRONOUS SATELLITE AND SFVERAL EARTH
STATIONS (1)

SEP 67 30P CHANG'N« C. iBROCKsF. G, *1
REPT, NOs TR=01%58(9230-02)~1 3
CONTRACT: FN4695=-67-C-0158 1
MONITOR: GAMSQ  TR-68-7 ;
i
{

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS: LIGHT COMMUNICATION
SYSTEMS) » (*SYNCHRONOUS SATELLITESs *LIGHT
COMMUNICATION SYSTEMS), COMMUNICATION
SATELLITES(ACTIVE)» TELESCOPES, STABILITY,
ATMOSPHERIC MOTIONes SIGNAL-TO-NNISE RATIO: GAIN»

SPACE-~TO=SURFACE» BANDWIDTH» SECRET COMMUNICATION '
SYSTEMS : (U} ‘

SECURE AN PRIVATE MEGABIT-PER-SECOND COMMUNICATION
LINKS BETWFEN A SATELLITE IN SYNCHRONNUS ORBIT AND
SEVERAL &ROUND STATIONS ARFE DESIRED IM CERTAIN
APPLICATINNS, THE HIGHLY DIRECTIONAL PROPERTY OF
LASER BEAMS MAKES LASER WAVES AN APT CANDIDATE FOR
YHE CARRIER OF THE SYSTEM, THE LARGE POTENTIAL
SANOWIDTH OF THE LASER SYSTEM CAN RE OF VALUE ALSO IN
PRGVIDING REDUNDANCY FOR RFLIARILITY AND CODING FOR
SETURITY, THE VERY DIRECTIONAL R0PERTY oF THE
LACER BEAM: HOWEVER» PRESENTS PROBLEMS OF POINTING
ANG ACQUIGITION. THESE PRORLEMS ARF PARTICULARLY
SEVERE FOR THE CASE OF SIMULTANEOUS TRANSMISSINN
BETWEFMN THE SATELLITE AND MULTIPLE GROUND TERMINALS.
AN ADDITIONAL PROBLEM OF EFFICIENT OPTICAL ANTEMNNA
GAIN ARISFS FOP THIS CASE. RECENT ADVANCES 1IN
HIGH-POWER? HIGHER=EFFICIENCY LASERS ENCOURAGFE
CONSIGERATION OF A LASER TRANSMITTER CONFYGURATION
HOT PREVINUSLY INVESTIGATED FOR MULYIPLE LTHNK
COMMUNICATICGM OVER SYNCHRONOUS SATFLLITE DISTANCES.
IN THIS COMFIGURATION, A SATELLITE~BORNE LASFER IS
OPFRATED IN A RELATIVELY HIGH~ORDER MODE,
APPROPRIATE OPTICS ARE WUSED TO0 PROVIDE MULTIPLE
LINKSs ONE LOBE OF THE BEAM FOR EACH LINK, ALSO

MONE. SWITCHING CAN PROVIDE ALTERNATIVE LINKS, THF
GROUND TERMINALS APE EACH FQUIPFED WITH SFPARATE
LASERS. ASTDE FROM POOR ATMGSPHERIC SFEINGe
SATELLITE ATTITUDE STARILITY APPFARS T0 RF THF KEY
PERFORMANCE =L IMITING ELEMEN}gOV THF SYSTEM, . ()

' UNCLASSIFIED /ZLW13
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AD=674 085 1772 20/5 9/4
! PENNSYLVANIA STATE UNIV UNIVERSITY PARK

i SOME RESULTS ON ERROR RATFS FOR A LASER RINARY

; COMMUNICATION SYSTEM» {0
| JAN 68 up LACHS » GERARDN ¢ JANKOWICH, ,

: EDWARD 1

g CONTRACT: DNA=31-124-ARQ(D)=-383 -
; PROJ: DA~20014501B31E

8

MONITOR: AROD 5659:7

UNCLASSIFIED REPORT
; AVAILABILITY: PUB, IN PROCEEDINGS OF THE IFEE:
: V56 Ni P744=745 APR 68.
SUPPLEMENTARY NOTE: REVISION OF REPORT DATED il DEC
67,

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS:,
*LASERS) ¢ FRRORS, PROBABILITY: SIGNAL=TO=NNISE
RATIO» POWFR )

bt S gt o K i ubin e Saluhh . S

THE PROBARILITY OF ERROR IS OBTAINFD FOR A SIMPLE
BUT FUNDAMFNTAL FORM OF A LASFR EINARY COMMUNICATION
SYSTEM. THE RFSULTS SHOW THAT THE PRORBABILITY OF
[ ERROR IS STRONGLY DEPENDENT UPON ARSOLUTE SIGNAL
LEVEL AS WFLL AS SIGNAL~TO-NOISE RATIO. (AUTHOR) (W
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AD-674 170 17/2 20/14
ADVISORY GROUP FOR AFERONAUTICAL RESEARCH AND DEVELOPMEN?
PARIS (FRANCE)

PROPAGATION FACTORS TN SFACE COMMUNICATIONS. (J)

DESCRIPTIVE NOTE?: CONFEREMNCF PHOCEENTINGS,
62 553pP BLACKBAND»we T+ 3
REPT, NO. AGARD-CP-3

UNCLASSIFIED REPORT
AVATLABILTYTY:! ADVISORY GROUP FOR AFRONAUTICAL
RESEARCH rHNS DFVELOPMENT, 7 RUE ANCELLE, 02
NEUILLY=-SUR~SEINE. PARIS (FRANCE) .

DESCRIPTORS: (*SPACE COMM., ITCATION SYSTEMS,
*PEPAGATION) ¢ SYMPGSTIAY TONOSPHERIC
PRCPAGATION, PLASMA SHEATH, REENTRY VEHICLES
KADIO WAVES: TeCPOSPFHERE, I1NNOSPHERF,
ATMOSPHERIC REFRACTION, AYTENUATION, LAGERS,
COMMUNICATTION SATELLIYESIACTIVE) (1
IDENTIFIERS: NATO e

THF IONDSPHERIC RESEARCH (OMMITIES OF THE

AVIONICS PANEL OF AGARD/NA O HELD TTS TENTH

ANNUAL SYMPOSIUM MFETING IN ROME 21-2%5 SERTEMRER

1963, THE SUBJFCT CHOSEN FOR NISCUSSIAN WAS
YPROPAGATTION FACTORS IN SPACE COMMUNICATIONSY .

THIS VOLUME PRFSENTS THE FULL TEXT OF THOGF PAPERS
WHICH HAVF NOT BEEN PRINTED ELSEWHFRE AND ALSO AN
ACCOUNT OF THE INFORMAL DISCUSSIONS WHICH FOLLOWED

THE PRESENTATION oF THE PAPERS. (AUTHOR) (U}
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AD=674 274 1772 20/5
FOREIGN TFCHNOLOGY DIV WRIGHT=-PATTFRSON AFR OHIO

APPLICATINNS OF LASERS» (V)

NOV 67 11P HSTANG CH'UN» i
REPT. NOs FTD=HT=23-1024-67

UNCLLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF K'G HSUEK HUA
A0 (CHINESF PEOPLE'S REPUBLIC) N1 P13-15 1963,

DESCRIPTORS: (*LASERS: LIGHT COMMUNTICATION

SY TEMS)» (*COMMUNICATION SYSTEMSs CHINA),

OPDAR: SPACF COMMUNICATION SYSTEMS, MAPPING,

UND:"RWATFR COMMUNICATION SYSTEMSe LIGHT

TRANS 175¢ aN, UMDERWATER TRACKINGe FLECTRON
ACCFLERATURS, DFTECTION (V)
IDENTIFIERS:  TRANSLATIONS wm

LASERS CAr PRODUCE. A LIGHT BEAM HAVING EXCFRLLENT
DIRECTIVITY ANN AN INTFNSITY SEVERAL MILLION TIMES
THE INTENSITY OF THE Stin, FXPEFIMENTS FROVED THAT
L/SER REAMS HAVE A BFAM < 9QFEAD LESS THAN 30 CM FOR
EVERY 1.5=KM PROAPAGATIO i, RESEARCH IS UNDFRWAY TO
USE LASERS IN SPACFr SURFACE» AND UWNDERWATER
COMMUNICATIONS. LASERS WILL AE USED IN MILITARY
NDETECTiIUNs MAPPINGs COMPUTING TECHNOLOGY, AND SPACE
NAVIGAT1OM AND ALSO AS WEAPON.. WHEN LLASERS ARFE
USED IN JOMMUMICATIONS, THE AUDIC SIGNALS T0O BE
TRANSMITTED ,RF USED TO MONULATE THE L1GHY BEAMS,
THFE MCOULATED BEAMS ARE THEN TRANSMITTFD RY AN
OPTICAL TRANGMITTER. THE QOPTICAL RECEIVER AT THE
RECEIVING IinD WILL RECFIVE AND DEMCDULATE THE
INCOMING LIGHT SIGNALS. AN OPTICAL SYSTEM FOR

SPACL COMMUNICATIONS USING SOLAR FNERGY FOR L ASER
PUMPING 1S IN PROCESS OF QFVELNPMENT, OPTYICAL
RADARS REAUIR: A LOWFER iNPUT POWER THAN MTICROWAVE
RA™TARS. REGEA-CH SHOWS THAT AN OPTICAL RAODAR

HAVING AN AVERAGE OHTPUT POWFR OF 56 W IS CAPABLE OF
DETECTING 2 SPACEGHIFS 16,000 KM APART WITH AN

ACC '1tACY APPROACHTNG 1 X 0.0001. A GROUMD OPTICAL
RADAR HAVING A 10<XM LFTECTING RANGE WEIGHS ONLY 19
KG., LASERS EMITIING BLUE LIGHT BEAMS ARE USED FOR
UNDERWATER TRACKING AND INTERSUBMARINE
COMMUNICATTONS. (AUTHOR) (U3
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AD=6T74 349 17/2
FOREIGN TECHNOLOGY DIV WRIGHT-PATTFRSON AFR OHTO

CERTAIN DFMANDS ON THE OPTICAL FREQUENCY RECETIVERS IN
COMMUNICATION SYSTEMS USING COHERENT LIGHT. (n

NOV 67 16P HENG'CH'EN 3
REPT., NO. FTD=HT-23-606-67

UNCLASSIFIED REPORT

SUPPI.LEMENTARY NOTE: EDITED TRANS. OF WU HSIFN TIEN
CAI SHU (CHINESE PEOPLE'S REFUBLIC) N11 P12-17
1965,

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
DEMODULATION) s LASERS: COHERENT RADIATION.,
SEMICONDUGCTOR DFVICES: SIGNAL=TO-NOISE RATIN,
PHOTOTUBESy PHOTOMULTIPLIERS» RESPONSES
EFFICIENCYs BANDWIDTH: INFRARED DETECTORS:

CHINA ()

IDENTIFIERS: TRANSLATIONS, HETERODYNING (u)

THE DEVELOPMENT OF THE LASER AS A COHERENT,

EXCELLENT MONOCHROMATIC AND HIGHLY DIRFC: IONAL
OPTICAL SIGNAL SOURCE HAS LER TO ITS POSSIRLE
APPLICATION IN OPTICAL COMMUNICATION. THE NBJECT

OF THIS PAPER IS TO SET FORTH SOME SPECIAL
REQUIREMENTS OF LIGHT NDEMGNULATORS FOR COHFRENT LIGHT
OPTICAL COMMUNTCATICN, LIGHT DEMODULATORS OPERATE

IN A MANNER SIMILAR TO RADIO RECEIVERSs EXCEPT THAT
THEY REQUIRE THE CONVERSION Of LIGHT INPUT TO
PHOTOCURRENT AND THIIR NOISE HAS STRONG QUANTUM
CHARACTERYSTICS, GTMERAL RFQUIREMENTS FOR LIGHT
DEMODULATORS APE HIGH SENSTTIVITY &R0 A HIGH STONAL
TO NOISE RATIO. IN AN OPTICAL COMMUF ICATION

SYSTEMs THE PREFERRED MODULATION FREQUENCIES AND BANC
WIDTHS ARF IN THE INFRA~RED RANGE AND HIGHFR, SOME
SEMICONDUCTORS £RE PROMISING FOR JSE IN DFMODULATORS
OPFRATING IN THE IWJFRA-RED RANGE. RUT THEY DO NOY
COMILETELY FU_FILL THE OTHER RFQUIREMENTS. AMONG
LIGHT DEIFCTION METHODS THAT CAN BF USEDy OPTICAL
HETERODYNING APPEARS TN RF OF PARTITULAR IMPORTANCE. (U)
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r =675 075 2076
CALIFORN. A UNIV BERKELEY

PiiALE MODULATION OF Q@-SWITCHED LASER BEAMS IN SiALL=-
SCALE FILAMENTS, (w

FEB o8 [ CHEUNG*A. Ce iRANKeD. M,
iCHIAOJR, Y. JITOWNES+C. He i
CONTRACT: DA=ARO(D)=31=124-G976+ ARPA ORDER=67Y
MONITOR: AROD 7778:1

UNCLASSIFIED REPORT
AVATLABILITY: PUB. IN PHYSICAL REVIEW LETTERSe
V20 N1S p78¢~789¢ & APR 68,

DCSCRIPTORS:  (*COMERENT RAL "ATION+» *PHASL

MODULATION)» CARE ‘N COMPQUN_s5¢ SULFIDESe LI%HT

PULSES+ BAND SPECTRUM: REFRACTIVE YNDEX: LASERS)

= 1CTBANDS V)

DENTIFIERS: Q=SwITC' ING» CARBON UISULFIDE (u X

THE SPECTRA OF SMALL=SCALE TRAPPED i ILAMENTS oOF

LASER LIGHT IN CARBON DISUI FIDE Ar"Y OTHER LIQUID-
CONTAIN DISCRETE RANDS IF + REQUENC.ES EXTENDING To
EITHER SIDE OF THt LASi 1 FREQUEN Y. THE REGUL ARITY

CF THESE PATTIERNSy AND YET THE L: K OF A FIXED
FREQUENCY BETWEEN BANDS 1S EXPE( TFD FCOR VARIOQUS

MODUL ATION PROCESSESe HAVE BEEN PUZZLING. IT IS

FOUND THAT THE PATTERNS OBSERVED CORRESP(ND TO THE
INTENSITY ENVELOPE OF AN UNDERLYING STRUL TURE OF
EQUALLY SPACED SIDEBANDS. (AUTHCR) O
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AD-676 721 174 1772
TECHNION -~ ISRAEL INST OF TECH HAIFA DEPT OF PHYSICS

DETERMINATION OF THE €02 LINE PARAMETERS USING A

CO2=N2=HE LASER: ()
NOV o7 P OPPENHEIMrURI P. :DEVIR:
ADAM D.

CONTRACT: AF-EOAR-26-67
MONITOR: AFOSR 682119

UNCLASSIFIED REPORT
AVAILABILITY: PUB. 1IN JNL. OF THE OPTICAL
SOCLIETY oF AMERICAs VSR N4 p5B5-586 APR 68.

DESCRIPTORS: (*CARBON DIOXIDEe ABSORPTION

SPECTRUM) » (*xMOLECULLAR ENERGY LEVELSs CARBON

DIOXIDE Y (%LIGHT COMMUNICATION SYSTEMS

ATTENUATION) » BAND SPECTRUM, IRASERS: INFRARED
RADIATION, LINE SPECTRUMs INFRARED SPECTROSCOPY.,
ATMOSPHERE+ NITROGEN: HELIUM, ISRAEL (v
IDENTIFIERS: ATMOSPHERIC ABSORPTION (v}

THE 1INTEGRATED INTENSITY AND WIDTH OF SINGLE
ROTATIONAL LINES IN MOLECULAR BAND SPECTRA ARE
IMPORTANT FACTORS IN THE DETERMINATION OF SPECTRAL
EMISSIVITIES. THE RESULTS GIVEN IN THIS REPORT

ALLOW PREDICTION OF LONG=~PATH ATMOSPHERIC ABSORPTION
OF C02 LASER ENERGY. FOR EXAMPLE. A 10-M PATH OF
PURE C02 IS EQUIVALENT TO 20 KM OF AIR» IF A
CONCENTRATION OF 0.033% OF Cc02 IS ASSUKMED.

THUS FIG, 1 SHOWS THE ATTENUATION OF LASER

RADIANT ENERGY IN A 30-KM PATH IN AIR» IF THE SAME
PRESSURE BROADENING IN AIR IS ASSUMED AS IN PURE
co2. {53
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AD=676 814 1772 20/5
ARMY ELECTRONICS COMMAND FORT MONMOUTH N

ATMOLPHERIC EFFECTS ON DIGITALLY MODULATED LASER

TRANSMISSION. ()
DESCRIPTIVE NOTE: TECHNICAL REPT.r
JUL &8 21P WHATLEY+MERLE Mo #SMITH»
DONALD A,

PROJ: DA-1-H-620501=A=4435
TASK: 1-H=-620501-A=44806

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS»

*ASERS) ¢ PULSE CODE MODULATION: ATMOSPHERE
METEOROLOGICAL PARAMETERS: TACTICAL WARFARE"

DIGITAL SYSTEMS» ERRORS: AMPLITUDE MODULATICN»
SCINTILLATION (u)
IDENTIFIERS: POLARIZATION MODULATION (v

THIS INVESTIGATION HAS PROVIDED DATA WHICH ALLOW

THE EVALUATION OF THE LASER AS A TRANSMISSION DEVICE
FOR UIGITAL INFORMATION. IN PARTICULARs THE EFFECT
OF THE ATMOSPHERE ON LASER PROPAGATIONs MODULATION.
AND COMMUNICATION CAPABILITIES PERTINENT TO TACTICAL
APPLICATIONS AAS BEEN STUDIED. THESE STUDIES WERE
MADE UNDER VARYING CONDITIONS OF WEATHER:» PATH
LENGTH, OPTICAL POWER» MODULATION DEPTH AND
MODULATION METHCD. THE CHARACTERISTICS OF INTEREST
IN EACH CASE WAS THE BIT-ERROR RATE OBTAINED WITH
BINARY SERIAL BIT STREAMS. FROM THIS INFORMATION:
THE OPERATION OF A LASER PCM SYSTEM MAY BE

FORECAST. (AUTHOR) (y)
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AD=677 221 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

MORE POWERFUL THAN THE HYPERBOLQID» (v

DEC 67 9P ANDREEVsO.
REPT. NO, FTD=HT=23-1096=67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS., OF VOENNYE ZNAMIYA
(USSR} V41 N2 P38-39 1965+ BY L. HEENAN,

DESCRIPTORS: (%LASERS, REVIEWS)r COHERENT
RADIATION, L1IGHT COMMUNICATIQON SYSTEMS
EXTRATERRESTRIAL RADIO WAVES,» MIRRORSr FOCUSING»
HEATs» USSR

IDENTIFIERS: DEATH RAYS:» HYBERBOLCIDS: PLASMA
DIAGINOSTICS» TRANSLATIONS

(v

()

MANY PRE~WORLD WAR II SOVIET PUBLICATIONS

CARRIED ARTICLES ON THE SO~CALLED 'DEATH RAYS,!

MORE OFTEN THAN NOT» THESE ARTICLES., BASEC LARGELY
CN NON-SOVIET DATA+ WERE PURE SCIENCE FICTION.

THE FEwW SFERIOUS ARTICLES FREFERRED TO DEADLY WEAPONS
USING HEAT RAYS. THE CONCEPT OF WEAPONRY CHANGED
DRASTICALLY WITH THE ADYENT OF LASERSs WHICH EMIY
STIMULATED RATHER THAN THERMAL RADIATION. MENTION

IS MADE OF THE USE OF LASERS IN MULTICHANNEL
COMMUNICATION SYSTEMS» RANGING OF PLANETARY SURFACES:
METALLURGY+ PLASMA DIAGNOSTICS: BIOLOGYes MEDICINE.,
ETC. THE ARTICLE ALSO REVIEWS SOVIET

CONTRIBUTIONS TO THE DEVELOPMENT OF THE LASER. (y)
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AD~€7T7 374 9/1 17/
MICHIGAN UNIV 7NN ARSOR t ECTRON PHYSICS LAB

t.~TYPE HOTODEMODULATORS FOR COHERENT LIGHT
LIGNALS, )

NDESCRIPTIVE NOTEZ FINAL TECHNICAL REP1.«»
AUG 08 47F MASON»JOHN L., ¢

REPT. NO, TR=111s 0709%-1-F

CONTRACT: Da-ARO(D)=31-124-G63"

PROJ: DA=20014501=B=31=E» U709

MONITOR: AROD 54271 4~E

UNCLASSIFIEDR REPORT

DESCRIPTQORS: {(#LIGHY COMMIMICATION SYSTEMSy

PHCTOTUEZIS)» (*¥PHOTOTUBES» DEMCDULATORS)

DESIGNe S B3ANDe COHERENT RADIATIONs LASCRS:
TRAVELING-WAVE TUBES: RESISTANCZ(ELECTRICALY»

LLECTRON BEAMSs ELECTROSTATIC FIELDS: FOCUSING (J)
IDENTIFIERS: *PHOTQDEMODJLAM DRS (U

THE 1AEORETICAL STUDIES ARE SUMMARIZSD AND AN

“XFERIMENTAL INVESTIGATION IS REfORTED FOR &N E~

CYPE VTRAVE _1NG-WAVE PHOTOT '8E. THE PRINCIPAL 3
FEATUKE OF SUCH A DEVICE Is THE CENTRIFUGAL

(LECTRO' TATIC FOC 'SING OF THE ELECTRON BEAM. THE
THEORET1CAL STUDY YIELL 5 A SMALL-SIGNAL POWER

THF OREM» THE TYPES OF WAVES PROPAGATING ALONG A THIN
£~ YPE BLAMe AND A SMALL=-S"GNAL ANALYSIS OF THE
TRAVELING=-WAVE PHOTOTUBE. AN EXPPEYSION FCR THE
EGUIVALENT RESISTANCE OF THE DEVICE IS DERIVED, WITH
NJMERICAL RESULTS GIVEN FOR THE IASE OF Z.RO CIRCUIT
LOSSe ZERO SPACE CHARGE: AND SYNCHRONOUS BEAM

VELOCITY, FOR COMPARISONs EQUIVALE T RESISTANCE
VALUES ARE GIVEN FOR O=TYPE PHOTGYUBES. THE
EXPERIMENTAL INVESTIGATION INVOLVEC A PHOTOTUBE S
OESIGNED TO OPERATE AT S=BAND. DESIEN i
CONSIDERATIONS AND MEASUREMENT TE CHNIQUES ARE
DISCUSSED. EXPERIMENTAL CURVES FOR THE EQUIVALENT

RESISTANCE ARE PRESENTED AND COMPARED WITH THE

THEORETI(AL RESULTS. (AUTHOR) () :
N
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AD-679 &02 £0/5
FOREIGN TECHNOLOGY CIV WRIGHT=PATTERSON AFB OHIO

HEWS OF INSTITUTIONS OF HIGHER LEARNING.

PHYSICS, VOLUME 10» NUMBER 8¢ 1967 (SELECTED
ARTICLES) »

W | 5
| 38
MAY b8  17P KABANOVeMs V. 1BUKATYIsV.

P L Er s T e ot A YRSV SRR

I.
REPT, NO, FTD~HT-23-251-68

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF 12VESTIYA
VYSSHIKH UCHEBNYKM ZAVEDENIX,. FIZIKA (UGSR) V10
N8 P26=30s 1u2~1tf 196T7» BY F+ DION.

DESCRIPTORS: (%LASERS, *LIGHT TRANSMISSION)»
ATMOSPHERE» LIGHT COMMUNICATION SYSTEMSe
SCATTERINGy FOGr ATTENUATION, USSR

(Ul
JDENTIFIERS: TRANSLATIONS

(JV3]

CONTENTS: ATTENUATION OF COLLIMATED LIGHT BEAMS

~ o o wm e

iN CISPERSIVE MEDTA} ATTENUATION OF LASER BEAMS IN

ARTIFICIAL WATER FOGS. "

B
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AD=-680 574 1772 20/5

FOREIGN TECHNOLOGY DIV WRIGHT'PATTERSON AFB OHIO

LIGHT RAYS THAT CARRY INFORMATION» V)
MAY 68 14pP EIDUS» YA,

REPT. NO, FTD~HT—=23-1544=67
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: .EDITED TRANS. OF NAUKA I TEKHNIKA
(USSR) N11 P5-9 1966+ BY R. ZECCOLA,

DESCRIPTORS:  (*LIGHT COMMUNICATION SYSTEMS.

*LASERS) » (*LIGHT+ MODULATION)

ELECTROOPTICS» BANDWIDTHy PUMPING(OPTICAL):
MAGNETO=-OPTIC EFFECT. BIREFRINGENCE! PIEZOELECTRIC
CRYSTALSs USSR 48D
IDENTIFIERS: TRANSLATIONS: OPTICAL MODULATORS (v

THE EVER-EXPANDING NEED FOR EXCHANGE OF INFORMATION
HAS CROWDED THE RAJIO FREQUENCY SPECTRUM. A
QUALITATIVE!L.Y NEW SOLUTION TO THE PROBLEM OF CHANNEL
CAPACITY IS OFFERED BY THE RECENTLY CREATED SOURCES
OF MCNQCHROMATIC COHERENT LIGHT. THESE SO=CALLED
MASERS AND LASERS OPERATE AT EXTREMELY H1GH
FREQUENCIES» AND» SINCE THE QUANTITY OF INFORMATION
THEORETICALLY ABLE TO BE TRANSMITTED ON A
COMMUNICATIONS CHANNEL IS DIRECTLY PROPORTIONAL TO
THE FREGQUENCYr THEIR THEORETICA!L INFORMATION CAPACITY
IS TREMENDOUS. THE CAPACITY OF A LASER
COMMUNICATIONS CHANNEL IS AT LEAST 1000 TIMES GREATER
THAN THE CAPACITY OF ALL RADIO CHANNELS USED UP T0
NOW: INCLUDING MICROWAVE. THE PRIMARY PROBLEM
HINDERING LASER COMMUNICATIONS NOW IS MODULATION OF
THE LASER BEAM. THEORETICALLYs ANY QOF THE FOUR
STANDARD PARAMETERS OF A LASER BEAM CAN BE MODULATED
TO PLACE INFORMATION OF THE BEAM: FREQUENCY.
AMPLITUDE» PHASE AND POLARIZATION., ACTUALLY: TWO
FPRIMARY METHODS CAN BE USED TO MODULATE THE LIGHT
BEAM EXITING FROM A LASER: INTERNAL AND EXTERNAL
METHODS. IN THE FIRST CASEs THE LIGHT BEAM IS

ACTED UPON AS IT IS BEING FORMED: I.E.r WITHIN THE
ACTUAL LASER. IN THE SECOND CASEs: THE MODULATION

IS PERFORMED AFTER THE BEAM HAS BEEN CREATED.
INTERNAL METHOLS INCLUDE REGENERATION MODULATION.
MODULATION USING THE STARK EFFECT AND MODULATION
USING THt SEEMAN EFFECT. SCIENTISTS AT PRESENT

ARE GIVING PREFERENCE TO THE EXTERNAL MODULATION
METHODS. WwHICH INCLUDE MODULATION OF THE PUMPING.
MECHANICAL MODULATION+ MODULATION USING THE FARADAY
EFFECT+» MODULATION USING TH§”¥ERR EFFECT (V)

UNCLASSIFIED /ZLW13
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AD=-682 079 c0/6

SIGNALS RESEARCH AND DEVELOPMENT ESTABLISHMENT
CHRISTCHURCH (ENGLAND)

A LOW DRIVE-POWER LIGHT MODULATOR USING A READILY %
AVAILABLE MATERIAL ADP» (W) .
MAY 48 16P DORE M. ;
REPT. NO. SRDE-68009

UNCLASSIFIED REPORT

DESCRIPTORS: (*ELECTROOFPTICS,» MODULATION) ¢

(*MODULATORSs LIGHT) s LIGHT COMMUNICATION

SYSTEMS» LASERSr AMMONIUM COMPOUNDS:, PHOSPHATES»
BANDWIDTHs LIGHT TRANSMISSION+ BIREFRINGENCE»

GREAT BRITAIN (V)

IDENTIFIERS: AMMONIUM DIHYDROGEN PHOSPHATE V)

A VIDEO-FREQUENCY TRANSVERSE ELECTROOPTIC LIGHT
AMPLITUDE MODULATOR UTILIZING THE MATRIX ELEMENT R41
IN ADP IS DESCRIBED AND COMPARED FAVORABLY WITH
OTHER MODULATOR CONFIGURATIONS USING ADP» KDP»

AND KD*P. IT UTILIZES TWO CRYSTALS TO COMPENSATE

FOR TEMPERATURE AND ANGULAR DEPENDENCES OF
BIFRINGENCE» AND HAS MORE THAN ADEQUATE STABILITY FOR
NORMAL LABORATORY USE., A USEFUL BUILT-=IN OPTICAL
BIAS CONTROL IS5 PROVIDEDQ. FREQUENCY RESPONSE HAS
BEEN MEASURED BETWEEN SJ HZ AND 5 MHZ AND FOUND

TO BE FLAT. VIDED SIGNALS HAVE BEEN TRANSMITTED

OVER A LASER COMMUNICATION LINK USING ONLY S0-VOLT
PEAK=-TO~PEAK DRIVE. HALF~-WAVE VOLTAGE IS 220 VOLTS
AND CAPACITY IS 53 PFe GIVING A DRIVE-POWER
REQUIREMENT OF 2.6 WATTS PER MHZ OF BANDWIDTH FOR
100 PERCENT MODULATION DEPTH» OR 290 Mw FOR SO~
PERCENT MODULATION DEPTH. OPTICAL TRANSMISSION WAS
70 PERCENT ACHIEVED BY USING AN INDEX MATCHING
LIQUID. AN EXTINCTION RATIO OF 30:1 WAS OBTAINED

USING A LASER LIGHT SQURCE. (AUTHOR) (v
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AD=682 432 7/3 1772 9/1 :
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OWIO

DESCRIPTIONS OF INVENTIONS, (V)

JUN 68 21P BERLINsAs, A, IMURADYANrA.
Ge INESMEYANOVeA, No PANFILOV(E, }

A,
VOLKOVeA. S, .
REPT, NO, FTD~HT=23-59=683

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDITED RUUGH DRAFT TRANS. OF A
COLLECTION OF SOVIET PATENTS, BY L. MAROKUS,

DESCRIPTORS: (*PATENYS» USSR)+ CHELATE COMPOUNDS:
FERROCENES, LIGHT COMMUNICATION SYSTEMS:» DATA
TRANSMISSION SYSTEMSs LASERS, ALLKYLATION. DIPOLE

ANTENNAS» ANTENNA ARRAYS» ELECTRIC FILTERS
MAGNETOSTRICTIONs DELAY LINES

(V)
CONTENTS: METHOD OF OBTAINING FERROCENE

DERIVATIVES? DEVICE FOR TRANSMISSION AND RECEPTION

OF INFORMATION BY LIGHT CARRIER: METHOD OF

OBTAINING ALKYL DERIVATIVES OF FERPOCENE? COPHASIAL

ANTENNA ARRAY WITH ELECTRIC SCANNING# PASSIVE
OPT1MUM FILTER.

W
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AD-682 768 1772 20/5
FOREIGN TECHNOLOGY DIV WRIGHT—PATTERSON AFB OHIO

COMMUNICATIONS APPLICATIONS OF LASERS: (v

MAR 68 103F KOBZEVeV. V. iMILINKIS(B.
M. 3EMELYANOV'/R. Go¢
REPT. NO. FTD=HT=23-1179=67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDITED ROUGH DRAFT TRANS. OF MONO.
PRIMENENIE OPTICHESKIKH KVANTOVYKH GENERATOROV DLYA
TSELEI SVYAZI+ MOSCOW: 1965 P1-~120.

DESCRIPTORS: (*LASERSs *LIGHT COMMUNICATION
SYSTEMS)» MODULATION» DEMODULATORS»
PHOTOCATHODES» PHOTOMULTIPLIERSs PHOTODIODES:
PHOTOELECTRIC MATERIALSes RADIO COMMUNICATICN

SYSTEMS» QPERATION. DESIGNe USSR (u)
ICENTIFIERS: TRANSLATIONS. PHOTODETECTORS» LASER
MODULATORS (v)

CONTENTS: OPERATING PRINCIPLE AND ARRANGEMENT OF

THE LASER# METHQDS OF MODULAYING LASER EMISSIONI

MAIN TYPES OF PHOTODETECTORS?S RADIO

COMMUNICATIONS SYSTEMS EMPLCQYING LLASERS. (W)
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AD-684 149 20/6

LIBRARY OF CONGRESS WASHINGTON D C AEROSPACE TECHNOLOGY
DIV

LIGHT PROPAGATION IN A TURBULENT ATMOSPHERE. (v)

DESCRIPTIVE NOTE: SURVEYS OF FOREIGN SCIENTIFIC AND
TECHNICAL LITERATURE.,

MAR 69 37P POLUSHKINs ANDREY

REPT. NO. ATD=67=52

UNCLASSIFIED REPORT

DESCRIPTORS: (*xLIGHT TRANSMISSION» *ATMOSPHERIC
MOTION)r SCIENTIFIC PERSONNELr SYMPOSIA»
SCINTILLATIONrs COHERENT RADIAYION: LASERS:
OPTICAL IMAGESs USSR (V)
THE REPORT PRESENTS A COMPREHENSIVE OQUTLINE OF

SOVIET RESEARCH ON THE PROPAGATION OF LIGHT IN A
TURBULENT ATMOSPHERE. THE MAJORITY OF SCURCE

MATERIALS SCANNED AND PROCESSED FOR THIS STUDY WERE
PUBLISHED DURING THE LAST DECADE. AN ATTEMPT WAS

MADE TO TRACE THE DEVELOPMENT OF THE MAJOR AYENUES OF
RESEARCH ON THIS SUBJECT AS FOLLOWED 8Y THLC PRINCIPAL
SOVIET INVESTIGATORS, ()
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AD=-688 411 1772 20/6
RAND CORP SANTA MONICA CALIF
APERTURE AVERAGING OF OPTICAL SCINTILLATION. (v
APR 9 23F YURA/H. T, $LUTOMIRSKIsR,
Fo 3

REPT. NO. RM-5902--ARPA
CONTRACT: QAHC15-67=-C-C1l4ls ARPA ORDER=189-1

UNCLASSIFLlED REPORT

1
DESCRIPTOGRS: (*LIGHT COMMUNICATION SYSTEMSe OPTICAL
EQUIPMENT COMPONENTS)» (*LIGHT TRANSMISSION.,

ATMOSPHFRIC MOTION)» TURBULENCE: SCINTILLATION, ,
PROPAGATIONs LASERSe i

APPROXIMATION(MATHEMATICS)» ANALYSIS OF
VARIANCE (v
IDENTIFIERS: APERTURES: SIGNAL PROCESSING (w

THE APE-TURE=AVERAGING FACTOR OF A CIRCULAR

APERTURE IS DERIVED. THIS FACTOR GIVES THE EFFECT

OF A FINITE RECEIVING APERTURE ON SPHERICAL AND PLANE .
WAVES IN REDUCING THE VARLANCE OF A FLUCVUATING LIGHT

SIGNAL. CURVES OF THE REDUCTION FACTOR AND

NORMALIZED SIGNAL STANDARD DEVIATION AS A FUNCTION OF
RANGE AND RECEIVER APERTURE DIAMETER ARE PRESENTED 1
AND ARE COMPARED WITH THOSE WHICH WERE PREVIOQUSLY
CALCULATED. IT IS SHOWN THAT FRIED'S RESULTS

AGREE WITH THE RESULTS OBTAINED HERE ONLY FOR
PROPAGATION DISTANCE WHERE THE AVERAGE FIELD IS DOWN

BY /. FACTOR OF THE ORDER E TO THE =1 POWER. (W
%
j
k
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AD-691 846 2076 20/5
TRW SYSTEMS REDONDO BEACH CALIF CUANTUM PHYSICS LAB

HIGH INTENSITY LASER PROPAGATION IN THE

ATMOSPHERE . (u)
DESCRIPTIVE NOTE: FINAL REPT, .
JUN 69 91P FRANTZ+L, M. JHOLSTEIN,T. .
De ¢

REPT. NO, 05691=-6014-R0=-00
CONTRACT: NO00014-66-C-0022+ ARPA ORDER=306

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS» *LIGHT TRANSMISSIONI}»

(*COHERENT RADIATION, IONOSPHERIC PROPAGATION).
ATMOSPHERE s ABSORPTION+ HEATING: FOCUSING®

BAND SPECiRUM: CARBON DIOXIDE+ INTENSITY.

NONLINEAR SYSTEMS (u)

THE RESEARCH REPORTED HERE INVOLVES THE THERMAL
SELF=DEFOCUSING EFFECTs WHICH OCCURS IN THE CASE oOF
HIGH ENERGY LASER BEAM PROPAGATION IN THE ATMOSPHERE.
TWO SUBJECTS ARE INVESTIGATED» NAMELY» HEATING
MECHANISMSs AND THE DYNAMICS OF THE PROPAGATING LASER
BEAM. THE HEATING MECHANISM STURDY IS CONCERNED
SPECIFICALLY WITH PHQTO~ABSORPTION IN THE FAR WINGS
OF PRESSURE BROADENED C02 VIBRATION=ROTATION BANDS:
whILE THE BEAM DYNAMICS ANALYSIS TREATS THE EFFECTS
OF TARGET MOTION ON THE DEGREE OF SELF-=DEFOCUSING OF
THE LAGER BEAM. A THEORY OF FAR=-WING PRESSURE
BROADENING IS DEVELOPED IN wHICH THE BASIC BROADENING
MECHANISM 1S ASSUMED TO ARISE FROM PERTURBATIONS OF
THE ABSOKBER'S ROTATIONAL MOTION VIA A SHORT RANGE
REPULSIVE INTERACTION WITH A COLLIDING MOLECULE.

THE THEOQORY PREDICTS A FAR-=WIN3 SPECTRAL BLHAVIOR
DESCRIBEUL BY A PRODUCT OF A LORENTZ LINE SHAPE AND

AN EXPONENTIALLY DECREASING FACTORs IN GENERAL
AGREEMENT WITH RECENT MEASUREMENTS. IN THE BEAM
DYNAMICS WORK A CONVENIENT CLOSED FORM EXPRESSION HAS
BEEN OBTAINED FOR THE MAXIMUM FLUX wHICHK THE THERMAL
SELF-DEFQCUSING EFFECT PERMITS ONE TC TRANSMIT
THROUGH THE ATMOSPHERE. THIS ANALYSIS TAKES INTO
ACCOUNT THE EFFECT OF TARGET MOTION. THE

EXPRESSION FOR THE MAXIMUM FLUX DEPENDS UPON SUCH
PARAMETERS AS THE INITIAL BEAM INTENSITYs THE INITIAL
BEAM DIAMETER+ THE TARGET DISTANCEs THE NOTATIONAL
RATE OF THE BEAMs» AND THE EFFECTIVE ARSORPTION
COEFFICIENT FOR HEATING OF AIR BY LIGi{T AT THF LASER
FREQUENCY. (AUTHOR) (y)
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AD-692 438 20/6
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

INTERFEROMETRIC PHASE AND AMPLITUDE FLUCTUATION
MEASUREMENTS OVER A 7KM ATMQSPHERIC PATH. (V)

DESCRIPTIVE NOTE: TECHNICAL NOTE.,

MAY 69 35P GEHRELS/ERNST #
REPT, NO. TN-1969-28
CONTRACT: AF 19(628)~-5167+ ARPA ORDER=-512
MONITOR: tSD TR=69-111

UNCLASSIFIED REPORT

DESCRIPTORS: (*ATMOSPHERIC MOTIONe LIGHT

TRANSMISSION) ¢ (xCOHERENT RADIATIONs PHASE

SHIFT) s+ INTERFEROMETERS» LASERS» FREQUENCY

MODULATIONe CORRELATION TECHNIQUES» DISTRIBUTION
FUNCTIONS, INTENSITY ()

A 6328 A LASER INTERFERQOMETER OF THE MICHELSON
TYPE HAS A ONE~WAY PATH LENGTH OF 7 KM. THE

L IRl nell g

FRINGES AKE RESOLVED BY FREQUENCY-MQODULATING THE
LASER SUFFICIENTLY TO SWEEP OVER AT LEAST ONE FRINGE
WIDTH. BY CORRELATION TECHNIQUES: THE RESULTING
FRINGE INTENSITY PATTERN IS RESOLVED INTO THE TRUE
FRINGE CROSSING DIRECTION AND RATE AND INTO LTGHT
AMPLITUDE FLUCTUATIONS. AN UPPER LIMIT OF 300 PER
SECOND IS ESTABLISHED FOR THE FORMERe THE AMPLITUDE
rLUCTUATIONS BEING AT A SLOWER RATE., WITH A
MEASURED INTENSITY RANGE OF UP TO 5000:1. IT IS
CLEAR FROM THE DATA THAT NONE OF THE CURRENTLY
POSTULATED RAYLEIGHr LOG NORMiIL+» OR RICE
DISTRIBUIIONS MATCH THE AMPLITUDE STATISTICS QVER
THIS FULL RANGE. A LIMITING VALUE OF STANDARD

DEVIATION FOR THE LOG OF THE AMPLITUDE IS 0.85.

(AUTHOR) ()
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AD-693 230 1772 9/5
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER WASHINGTON D
C
ANTENNAS FOR THE OPTICAL WAVE BAND: (v)
AUG 69 18P TYZHNOV,YU. V. iFRIDMAN!G,
KH. 3

REPT. NO, FSTC=HT-23~309=69
PROJ: FSTC-02TR1002301

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: TRANS. OF MONO. SOVREMENNYE
PROBLEMY ANTENNO=VOLNOVODNOI TEKHNIKI (PRESENT
DAY PROBLEMS OF ANTENNA WAVEGUIDE TECHNIQUES)»
N.P.s 1967 P189~201.

DESCRIFTORS: (*LIGHT COMMUNICATION SYSTEMS»

LASERS) ¢ (#LASERSs *ANTENNAS)» FIELD THEORY»
ELECTROMAGNETIC FIELDS» ANTENNA RADIATION PATTERNS,
LIGHT HOMINGs LIGHT TRANSMISSION,» USSR (v
IDENTIFIERS: TRANSLATIONS, OPTICAL ANTENNAS 10))]

THIS ARTICLE DESCRIBES ANTENNAS FOR OPTICAL BAND

USE WITH LASERS FOR COMMUNICATION AND LOCATION
PURPQOSES, THE USE OF VERY SHORT WAVES MAKES IT
POSSIBLE 7O EMPLOY EXTREMELY NARROW BEAM ANTENNAS,
OPTICAL SYSTEMS FOR USE WITH TRANSMITTING AND
RECEIVING ANTENNAS ARE DESCRIBED. (AUTHOR) )
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AD~693 623 17/2 20/5
HAWAII UNIV HONQLULU DEPT OF ELECTRICAL ENGINEERING

LASER COMMUNICATIONS FOR THE ALQHA SYSTEM, (vl

DESCRIPTIVE NOTE: PRELIMINARY REPT,.
MAY 09 21P KANEHIRA,EARL

CONTRACT: F44620~-69=C=-0030

PROJ: AF=-g749

TASK: 974901

MONITOR: AFOSR 69-2028TR

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: REPORT ON THE ALOHA SYSTEM,

DESCRIPTORS:  (*LIGHT COMMUNICATION SYSTEMS.

* ASERS)r DATA TRANSMISSION SYSTEMS:
DIODES(SL.MICONDUCTOR) ¢ INTERFACES: DIGITAL

SYSTEMS. PULSE CODE MODULATION: GALLIUM

ARSENIDES (U)
IDENTIFIERS: *ALOHA COMMUNICATION SYSTEM o

IN THE LASER COMMUNICATION SYSTEM DESIGNED FOR DATA
TRANSMISSION AND RECEPTIONs YHE INFORMATION CARRYING
BINARY PULSE TRAIN IS USED TO ACTIVATE (FORWARD

BIAS) AND DEACTIVATE (REVERSE BIAS) A LIGHT

EMITTING DIODE. WHEN ACTIVATED» THE LIGHT EMITTING
DIODE EMITS NEAR=INFRARED LIGHT: AND WHEN
DEACTIVATED» NOTHING IS EMITTED., THE RECEIVER THEN
DETECTS THE PRESENCE OR ABSENCE OF THE NEAR INFRARED
RADIATIONs, USING A LIGHT SENSING DIODE. IN THE
PRESENCE OF LISHT» THE LIGHT SENSING DIODE PRODUCES A
LARGE PHOTOCURRENT» ANL IN THE ABSENCE OF LIGHT» IT
PRODUCES A SMALL CURRENT. ANY DATA TERMINAL THAT

CAN PRODUCC AND ACCEPT BINARY INFORMATION CAN BE USED
DIRECTLY IN A LASER COMMUNICATIONS SYSTEM WITHOUT ANY
INTERFACE PROBLEMS BETWEEN THE TERMINAL AND THE
TRANSMITTER OR RECEIVER. (AUTHOR) (v)
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AD=-693 905 1775
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

HOMODYNE DETECTION OF INFRARED RADIATION FROM A
MOVING DIFFUSE TARGET. (v}

DLSCRIPTIVE NOTE: JOURNAL ARTICLE:®

MAR €9 9P TEICHeMALVIN CARL
REPT. NO., JA=3427

CONTRACT: AF 19(6281-~5167¢ NSF=GK-3620
MONITOR: ESD TR=69-232

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN PROCEEDINGS OF THE IEEE. V57
NS P786-792 MAY 69,

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 20 JAN
69.

DESCRIPIORS:  (*INFRARL. RADIATION: DETECTION)»
GAS LASERSs CARBON DIOXIDE» COHERENT RADIATIONY
SCATTERING: POWER SPECTRA» PROBABILITY DENSITY
FUNCTIONSs TARGETS, OPDAR+ INFRARED DETECTORS (W
IDENTIFIERS: CARBON DIOXIDE LASERS u)

EXPERIMENTS HAVE BEEN PERFORMED IN WHICH THE
RADIATION FROM A CO2 LASER wAS COHERENTLY DETECTED
AFTER BEING SCATTERCD FROM A MOVING DIFFUSE
REFLECTOR. THIS IS GENERALLY THE CONFIGURATION OF

AN INFRARED LASER RADAR. THE POWER=SPECTRAL=~

DENSITY OF THE HETERODYNE SIGNAL WAS MEASURED AND ITS
WIDTH WAS SHOWN TO AGREE WITH THE CALCULATED VALUE
BASED ON A THEORETICAL MODEL FOR THE PROCESS.
EXFPRESSIONS ARE OBTAINED FOR THE RATIO OF 4
HETERODYNE SIGNAL BANDWIDTH TO HETERODYNE FREQUENCY

FOR THE CASES OF FOCUSED RADIATION» UNFOCUSED
RADIATIONs, AND FOR A TYPICAL RADAR CONFIGURATION,
IN MOST CASES» THE HETERODYNE SIGNAL IS FOUND TO i
POSSESS A NARRCUW~BAMD CHARACTER. THE PROBABILITY :
DENSITY OF THE SIONAL ENVELOPE WAS ALSO MEASURED FOR
A KNOWN SCATTERER (PROVIDING GAUSSIAN SCATTERED
RADIATION) AND WAS FOUND T0O BE RAYLEIGH

DISTRIBUTED» AS EXPECTEDs THE POWER~SPECTRAL=-

DENSITY AND ENVELOPE PRCRABILITY DISTRIBUTION PROVIDE
INFORMATION ABOUT A SCATTERING MEDIUM OR TARGET WHICH
CANNOT BE OBTAINED FROM AVERAGE-VALUE MEASUREMENTS OF
THE HETERODYNE SIGNAL=TO-NOISE RATIO. THIS
INFORMATION IS USEFUL FOR COMMUNICATIONS
APPLICATIONS» INFRARED RADARr AND HETERODYNE
SPECTROSCOPY EXPERIMENTS., FINALLY, A SIMPLE AND
DIRECT METHOD OF OBTAINING INFORMATLION ABOUT THE
STATISTI(S OF AN INCIDENT RADIATION FIELD (WHICH

DOES NOT INVOLVL PHOTOCOUNTING) IS DISCUSSED, V)
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AD-693 939 17/2 20/5
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFE OHIO
ROGER EARTHs OVER. e st (u)
MAR o©9 P POKROVSKI1,G. 3

REPY. NO, FTD~HT=23~1237-68
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDJITED TRANS. OF TEKHNIKA-
MOLODEZHI (USSR) V35 Nit P37-38 1967, BY L.
THOMPSON.

DESCRIPTORS: (*LIGHT COMMUNICATIQON SYSTEMS:
FEASIBILITY STUDIES)» LASERS, RUBY: GAS
JONIZATIONs CONVE'101Se PIPES, ENERGY» MATERIALS:

USSR (Yl
IDENTIFIERS: INTERPLANETARY PIPELINES:
TRANSLATIONS (V)

THE AUTHOR ASSERTS THAT EVENTUALLY SCIENTISTS WITH
THE AID OF A LASER WILL BE SUCCESSFUL IN THEIR
ATTEMPTS T0 TRANSMIT ENERGY IN THE FORM OF A LIGHT
BEAM FROM THE EARTH TO THE MOON. HE STATES THAT
BESIDES oNERGY AND INFORMATION: THIS SAME CONVEYER
COULD BE USED TO TRANSMIT OTHER MATTERs SUCH AS FUEL-»
AlR» AND METALS» THEREBY PARTIALLY SOLVING ONE OF THE
MAJOR PROBLEMS OF DELIVERING ESSENTIAL 600DS TO THE
MOON AND POSSIBLY TO OTHER PLANETS AT A MINIMUM COQST.
HE SUGGESTS A HOLLOW LfSER S8EAM, WHICH COULD BE
ACHIEVED WITH THE USE (/- LIGHT CONDUCTORS OR A HOLLOW
RUBY ROD., SWUCH PIPELINES CoOulLD REACH THROUGH SPACE
FROM ONE PLANET TO ANOTHER CARRYING INFORMATION.
ENERGY» AND MATTER. (u)
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AD=695 279 9/4 17/72

PENNSYLVANIA STATE UNIV UNIVERSITY PARK DEFT OF ELECTRICAL
ENGINEERING

INFORMATION RATES FOR PHOTOCOUNT DETECTION SYSTEMS.
(V)

JAN o9 7P FILLMORE GARY L. ?LACHSy
GERARD ¢
CONTRACT: DA=31-124=AR0(D)=-383
PROJ: DA=20-061102~B=13-E
MONITOR: AROD 5659:8~E -

UNCLASSIFIED REPORT
AVAILABILITY: PUB, IN IEEE TRANSACTIONS ON
INFORMATION THEQORY VIT=15 Ny P4eS-468 JUL 69,

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 11 OCT
68.

DESCRIPTORS:  (*LIGHT COMMUNICATION SYSTEMS,
*INFORMATION THEORY)» (*COHERENT RADIATION>

DETECTION) ¢ (*PHOTOELECTRONS, COUNTING

ME.THODS) » MATHEMATICAL MODELS» LASERS ()
IDENTIFIERS: OPTICAL COMMUNICATION

TELECOMMUNICATION» RANDOM NOISE (V)

A MODEL THAT ALLOWS ONE TO CALCULATE INFORMATION
RATES FOr OPTICAL COMMUNICATION SYSTEMS THAT USE
PHOTOCOUNT DETECTION IS PRESENTED. THIS MODEL HAS

I1S BAS1S IN THE COHERENT STATES OF THE FIELD. IT
CONSISTS OF A SOURCE THAT PLACES THE FIELD IN A
COHERENT STATEr A CHANNEL THAT CAN INTRODUCE ADDITIVE
GAUSSIAN NOISEr AND A PHOTODECTQR THAT PRODUCES THE
NUMBER OF PHOTOCOUNTS IN THE DETECTION INTERVAL AS
OUTPUT SYMBOLS. THE CAPABILITY OF INTRODUCING
ADDITIVE GAUSSIAN NOISE CAN ALSO BE USED TO

REPRESENT £ PHYSICAL SOURCE. THE MODEL IS APPLIED

TO SEVERAL EXAMPLES 70 ILLUSTRATE ITS USE. THE

RATE OF FLGOW OF TINFORMATION THMROUGH THE CHANNEL 15
CALCULATED FOR A BINARY CHANNEL WITH AND WITHOUT
ADDITIVE GAUSSIAN NOISE. THE INFORMATION RATE

FOR A NOISELESS CHANNEL IS ALSO OBTAINED FOR THE CASE
IN WHICH THE SIGNALS SENT BY A SINGLE-MODE COHERENT
SQURCE ARE SELECTED FROM A GAUSSIAN DISTRIBUTION,
CAUTHOM) (W
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AD-595 945 20/5 1772
FOREIGN TECHNOLOGY DIV WRIGHT-=PATTERSON AFB OHIO

CERTAIN CHARACTERISTICS OF A GA AS OPTICAL
QUANTUM AMPLIFIER»

JUL 69 12P MOMA+YU. A. IABRAMOViV.
Sc 3KOBZI:.V'V0 Ve ¢

REPT., NO. FTD=-MT-24-127-69
UNCLASSIFIED REPORT

SUPPLEMENT..RY NOTE: EDITED MACHINE TRANS. OF MONO.
POLUPROVODNIKOVYE PRIBORY V TEKHNIKE ELEKTROSVYAZI,
SBORNIK STATEI (SEMICONDUCTOR INSTRUMENTS IN THE

TECHNOLOGY OF TELECOMMUNICATION, COLLECTION OF
ARTICLES)» NoPer 1968 P141~-145.

DESCRIPTORS: (xLIGHT COMMUNICATION SYSTEMS.
FEASIBILITY STUDIES), (*SEMICONDUCTOR DEVICES:,

*LASERS) ¢ GALLIUM ARSENIDESe LIGHT PULSES:
CRYOGENICS» USSR

IDENTIFIERS: GALLIUM ARSENIDE LASERS»
TRANSLATIONS

THE ARTICLE GIVES RESULTS OF THE MEASUREMENT OF
AMPLIFICATION FACTORS OF A SEMICONDUCTOR OPTICAL
QUANTUM AMPLIFIER OKU BASED ON GALLIUM ARSENIDEZ

SEARCH CONTROL NO., /ZLW13

(V)

(u)
(U}

IN
PULSE CONDITIONS AT THE TEMPERATURE OF LIQUID

NITROGEN. CONCLUSIONS ARE DRAWN AS TO THE

PROSPECTS OF THE APPLICATION OF OKU IN OPTICAL
COMMUNICATION LINES. (AUTHOR)
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AD-699 665 20/%
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

/72Lw13

SOME CHARACTERISTICS OF A HELIUM=NEON LASER WITH A

KDP CRYSTAL INSIDE THE RESONATOR» (U)

0CT 69 12P ' KRIVOSHCHEKOV¢Gs Vo 1
TELEGIN¢Ge Ge IFOLINIKs Go i

REPT. NO, FTD-HT=23=404=69
PROJ: FTD~7230178

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF AKADEMIYA NAUK
SSSR. SIBIRSKQE OTDELENIE. IZVESTIYA» SERIYA

KHIMICHESKIKH NAUK: N1 P127-331 1968, BY H.
PECK.,

DLSCRIPTORS:  (*xGAS LASERS. *MODULATION)»

MODUL ATORS» ELECTROOPTICS» POTASSIUM COMPOUNDS:»
PHOSPHATESy ELECTRIC FIELDS» USSR

IDENTIFIERS: HELIUM NEON LASERS» POTASSIUM
DIHYDROGEN PHOSPHATEs POTASSIUM PHOSPHATES:
TRANSLATIONS» *LASER MODULATORS

(v)

U}

THE. DEPENDENCE OF RADIATION INTENSITY OF A HE-

NE LASER ON ORIENTATION OF AN ELECTROOPTICAL
CRYSTAL AND ON CONTROLLING ELECTRIC FIELD STRENGTH
WAS STUDIED TO OPTIMIZE OPERATING CONDITIONS OF THE
LASER WITH INTERNAL MODULATION, THE ELECTROOPTICAL
CRYSTAL WAS PLACED INSIDE A 2-MIRROR RESONATOR SO
THAT THE NORMAL OF THE CRYSTAL SURFACE MADE THE -
BREASTER ANGLE WITH THE DIRECTION OF INCIDENT BEAM
AND SO THAT THE DTRECTION OF THE BEAM INSIDE THE

CRYSTAL AGREED WITH THE DIRECTION OF THE OPTICAL
AXIS., (AUTHOR) ()
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AD=700 049 20/6 20/5

AIR FORCE CAMBRIDGE RESEARCH LABS L G HANSCOM FIELD
MASS

TRANSVERSE MODE ELECTRO=-OPTIC MATERIALS. (v)
DESCRIPTIVE NOTE: PHYSICAL SCIENCES RESEARCH PAPERS:

JAN 70 21P ARMINGTONrAs F. #0'CONNOR,
Je Jo ¥

REPT. NO, AFCRL~-PSRP=402, AFCRL=70-0005
PROJ: AF=-5620
TASK: 562009

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED AT THE AVIONICS PANEL.
TECHNICAL SYMPOSIUM (17TH) TONSBERG (NORWAY) 29
SEP 69.

DESCRIPTORS: (*OPTICAL MATER)ALS: *ELECTROOPTICS)»
(*COPPER COMPOUNDS» CRYSTAL GROWTH)»

(*MODULATORS» LASERS)s CHLORIDES, GELSe

LASERS» MODULATION, LIGHT TRANSMISSICON

IDENTIFIERS: COPPER CHLORIDES« *LASER
MODULATORS

(V)

(U

MOST ELECTRO-OPTIC MODULATORS PRESFENTLY USED ARE
CRYSTALS SUCH AS KDP WHICH EXHIBIT A LONGITUDINAL
ELECTRO-OPTIC EFFECT. IT HAS BEEN DEMONSTRATED

THAT A MORE EFFICIENT MODULATOR CAN BE PRODUCED WHEN
A CRYSTAL HAVING A TRANSVERSE ELECTRO=-OPTIC EFFECT IS
EMPLOYED., GENERALLY THESE CRYSTALS ARE PRODUCED
EITHER FROM THE MELT OR FROM FLUXES. SINCE MELT

GROWN CRYSTALS MUST BE COOLED THROUGH SEVERAL HUNDRED
DEGREES AND OFTEN MUST UNDERGC PHASE TRANSITIONS.
THESE CRYSTALS ARE GENERALLY HIGHLY STRAINED. FLUX
GROWN CRYSTALS ARE ALSO UNSATISFACTORY BECAUSE OF THE
TENCENCY TO INCORPORATE THE FLUX INTO THE LATTICE,

IN THIS PAPER A METHOD OF PRODUCING CRYSTALS WITH A
TRANSVERSE ELECTRO-OPTIC EFFECT AT ROOM TEMPERATURE
IS PRESENTED WHICH RESULTS IN STRAIN-FREE CRYSTALS OF
HIGH PURITY. THE PRINCIPAL MATERIAL DISCUSSED IS
CUPROUS {HLGRIDE WHICH HAS THE ADDED ADVANTAGE THAT
IT HAS TRANSPARENCY IN THE INFRARED RANGE OUT TO AT
LEAST TWENTY MICRONS. THE SYSTEM USED FOR THE
EVALUATION OF MATERIALS IS DISCUSSED AS WEL.L AS
RESULTS FOR CUPROUS CHLORIDE AND OTHER MATERIALS
PRODUCED BY ROOM TEMPERATURE TECHNIQUES. THIS woBy
HAS PROVIDED A SIGNIFICANTLY IMPROVED LASER MODULATOR
MATERIAL OF POTENTIAL VALUE FOR COMMUNICATION SYSTEMS
AND SIMILAR APPLICATIONS. (AUTHOR) (u)
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AD=702 408 1772
NAVAL ORDNANCE LAB WHITE OAK MD

THE INTERACTION OF CQ2 LASER RADIATION AND
WATER. (n

DESCRIPTIVEL NOTED FINAL REPT, JUN 68-JUN 69
JAN 70 22P LOWNEYrJEREMIAH R. 1}
SULL1IVANs JOHN Be 3
REPT. NO. NOLTR=69-166
PROJ: A37~533/000/wF08-123-=7¢2

UNCLASSIFIED REPORT

DESCRIPTORS: (#GAS LASERS» *UNDERWATER SOUND) .
(*UNDERWATER COMMUNICATION SYSTEMS:» GAS LASERS).
ATR=TO=~UNDERWATER» LIGHT COMMUNICATION SYSTEMS.
INTERACTIONS (v)

IDENTIFIERS: CARBON DIOXIDE LASEKRS ()

THE OUTPUT OF A CO2 LASER WAS FOCUSSED UPON THE
SURFACE OF WATER TO STUUY THE GENERATION OF SONIC
WAVES FOR AIR TO WATER COMMUNICATION. A ROTATING
MIRROR Q@=-SWITCH SYSTEM AND AN ELECTRICAL PULSING
SYSTEM WERE USED TO OBTAIN LASER PULSES.

CONTINUCUS WAVE OQUTPUT WAS ALSO INVESTIGATED. IN

EACH CASEs THERE WERE THREE OBVIOUS EFFECTS FROM THE
INTERACTION (1) GENERATION OF AN ACQUSTIC WAVE IN
AIR: (2) GENERATION OF AN ACOUSTIC WAVE IN WATERS

AND (3) GENERATION OF A CIRCULLAR SURFACE WAVE.

THE BEST EFFICIENCY FOR PRODUCING A WATER ACOUSTIC
DISTURBANCE WAS ABOUT 10 TO THE -6TH POWER. ONE

FART IN 10,000 OF THE ACOUSTIC £ENIRGY COUPLED INTO
THE WATEK = THE BALANCE IS DISSIPATED IN THE AIR.,
PLACING A TRANSPARENT WINDOw ON THE SURFACE

ENHANCED THE WATER ACOUSTIC WAVE SO THAT IT WAS
COMPARABLE IN ENERGY TO THE AIR ACOUSTIC WAVE. IT

1S CONCLUDED THAT THE PROCESS IS VERY LOSSYr ALTHOUGH
FURTHER IMPROVEMENTS IN LASER ENGINEERING MAY YIELD
BETTER RESULTS. (AUTHCR) V)]
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AD-702 944 1772
FOREIGN TECHNOLCGY DIV WRIGHT-PATTERSON AFB OHIO

MOTION PICTURE AND TELEVISION ENGINEERING. VOLUME
13» NUMBER 5¢ 1969 (SELECTED ARTICLES): ()

DEC 69 32pP ARKADEVeD. 1. IMILINKIS,B.
M. ‘SOKOLOVPP- La ’KRUSSER'B. V. H
REPT. NO. FTD=MT-24~350-69
PROJ: FTD=4160301

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF TEKHNIKA
KINO I TELEVIDENIYA (USSR) V13 N5 P52-62 1969: BY
JOHN We ANCERSONr JR.

DESCRIPTORS: (*xTELEVISION DISPLAY SYSTEMSe
*LASERS)» (*IMAGE ORTHICONS, TELEVISION
EQUIPMENT)» OPTICAL IMAGES: DISTORTION.
MODULATION, USSR

(v
IDENTIFIERS: TRANSLATIONS: TELEVISION
BROADCASTING (w
CCNTENTS: USE OF LASERS IN TELEVISION} LIGHT
AND POTENTIAL CHARACTERISTICS OF IMAGE
ORTHICONS. )
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AD=7G6 292 1772 9/4
MASSACHUSETTS INST OF TECH CAMBRIDGF RESEARCH LAB OF
ELECTRONICS

EFFICIENT OPTICAL COMMUNICATION IN A TURBULENT
ATMOSPHERE « (u)

DESCRIPTIVE NOTE? TECHNICAL REPT.r
APR 70 125P HALME»SEPPO J+ 3
REPT' NO. TR-‘+7Q‘
CONTRACT: DA-28=043~AMC-02536(E)» NGL=22-009-013
PROJ: DA-2-0-061102-B=31~F

UNCLASSIFIED REPORT
SUPPLEMENTARY NCTE: DOCTORAL THESIS.

DESCRIPTORS:  (*LIGHT COMMUNICATION SYSTEMS,

ATMOSPHERIC MOTION)» LIGHT TRANSMISSION.

DETECTION, OPTIMIZATIONs NOISE(RADIO)

INFORMATION THEORY» LASERS» STATISTICAL

DISTRIBUTIONS» PROBABILITY DENSITY FUNCTIONS»

THESES (v

GIVEN A TRANSMITTER THAT RADIATES AN

ELFCTROMAGNETIC LIGHT FIELDe IV 1S ASSUMED THAT THE
ki, LTING FIELD AT THE PLANE OF THE RECEIVER APERTURE
IS LOG=-NORMAL WITH SOME COHERENCE PROPERTIES.

VARIOUS REPRESENTATIONS OF THE FIELD ARE

DISCUSSED: APERTURE SAMPLINGe PLANE-WAVE
DECOMPOSITION: AND KARHUNEN-LOEVE EXPANSION.

THE STATISTICAL PROPERTIES OF THE COEFFICIENTS IN
THESE REPRESENTATIONS ARE INVESTIGATED BY ANALYTICALY
SIMULATIONs AND EXPERIMENTAL METHODS. BASEC ON

THESE REFPRESENTATIONS THE PROBLEM OF OPTIMUM
DETECTION OF AN ORTHOCCHAL SIGNAL SETe» SUBJECT TO
DISTORTION AND NGISE IN THE ATMOSPHERE. IS
INVESTIGATED. THE OPTIMUM RECEIVER AND ITS
PERFORMANCE ARE EVALUATED AND DISCUSSED IN THE CASES
OF LOG-NORMAL AND GAUSSIAN STATISTICS: CLASSICAL

AND QUANTUM MCDELS» LARGE AND SMALL APERTURESe AND
STRONGs WEAK OR ABSENT BACKGROUND NOISE.

(AUTHOR) (Y)
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AD-T707 629 20/5 ;
CALIFORNIA UNIV BERKELEY DEPT OF ELECTRICAL 1
ENGINEERING i

i
SWITCHING OF PHASE=LOCKED STATES IN THE ;
INTRACAVITY PHASE-MODULATED HE=NE LASER: () j
FEB 69 12p HONG»G« W. FWHINNERY:J.
Re

CONTRACT: AF-AFOSR-1488-68
PROJ: AF=-4751
MONITOR: AFOSR 70~1677TR

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN IEEE UNL. OF QUANTUM
ELECTRONICSs VQE=5 N7 P367=376 JUL 69.

DESCRIPTORS: (*GAS LASERS: PHASE-LOCKED SYSTEMS).»

PHASE MODULATION, HELIUM)» NEONe ISOTOPES:»

FREQUENCY MODULATION (v)
IDENTIFIERS: *HELIUM NEON LASERS: SWITCHING (v)

IT IS KNOWN THAT THERE EXIST TwO SOLUTIONS FOR THE
HE~NE LASER PHASE LOCKED BY SYNCHRONOUS INTERNAL
PHASE MODULATION. ONE C(RRESPONDS TQ A PHASE
DIFFERENCE BETWEEN ADJALENT MODES OF EVEN INTEGERS OF
PI (EVEN STATE) AND THE OTHER TO 0ODD INTEGERS OF

PI (ODD STATE). ALTHOUGH THEIR FREQUENCY FOWER
SPECTRA IN GENERAL LOOK SIMILAR: THEY APPEAR IN THE
TIME RESPONSE A5 TWO DIFFERENT SETS OF PULSE TRAINS
180 VEG QUT OF PHASE WITH RESPECT TO EACH OTHER.

OF THE TwOr» FOR A GIVEN SET OF CONDITIONS: IT HAS
NOT YET BEEN POSSIBLE TO PREDICT WHICH STATE WILL
OSCILLATE. IT WAS FQUND THAT» IF THE MODULATION
FREQUENCY 1S FIXED SLIGHTLY HIGHER THAN THE AVERAGE
AXIAL=MOUE SPACING NEAR THF LINE CENTERs THE TwO
STATES CAN DE CONTROLLED BY VARYING THE AMPLITUDE OF
THE MODULATION SISNALe RESULTING IN A SWITCHING
ACTION BETWEEN THE TWO STATES. FURTHERMORE: IT WAS
FOUND THAT IN A NARROW REGION OF T*DETUNING' AND IN A
SMALL RANGE OF MODULATION AMPLITUDESs BOTH STATES
OSCILLATE SIMULTANEOUSLY. THE ABOVE RESULTS WERE
ANALYZED BY CONSIDERING THE ASSYMMETRY IN THE
FREQUENCY CHARACTERISTICS OF THE GAIN MEODIUM DUE TO
THE PRESENCE OF THE ISOTUPE NE22 IN THE HE-NE
MIXTURE. (AUTHCR) (y)
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AD=-707 861 20/6
RAND CORP SANTA MONICA CALIF

PROPAGATION OF A FINITE OPTICAL BEAM IN AN
INHOMOGENEOUS MEDIUM, ()

APR 70 41p LUTOMIRSKI(R, Fa 1}
REPT. NO. RM=-6055=ARPA R
CONTRACT: DAHC15-67-C-0141+» ARPA ORDER=~189-1 -

UNCLASSIFIED REPORT

DESCRIPTORS:  (*ATMOSPHERIC MOTIONe LIGHT

TRANSMISSION) ¢ (xCOHERENT RADIATION®

DIFFRACTION! ¢+ LIGHT COMMUNICATION SYSTEMSe RANGE
FINDING: TARGET ACQUISITION» REFRACTIVE INDEXs GAS
LASERSe IRASERS (y)

THE MEMORANDUM IS PART OF A STUDY OF THE EFFECT

OF ATMOSPHERIC TURBULENCE ON OPTICAL AND INFRARED
RECONNAISSANCE AND GUIDANCE EQUIPMENT. A
QUANTITATIVE UNDERSTANDING OF THE MANNER IN WHICH AN
INITIALLY COHERENT BEAM QOF FINITE CROSS SECTION
PROPAGATES IS REQUIRED FOR THE PREDICTION OF THE
PLRFCORMANCE OF VARIOUS DEVICES EMPLOYING LASERS FOR
TARGET ACQUISITION OR GUIDANCE IN TACTICAL MISSIONS:,
OPTICAL COMMUNICATICN SYSTEMS: AND OTHER DEVICES.
THE MEMORANDUM CALCULATES THE MEAN INTENSITY
DISTRIBUTICON FOR AN ARBITRARY AMPLITUDE AND PHASE
GISTRIBUTION IN A FINITE APERTURE IN BOTH THE NEAR
AND FAR FIELD AND EXAMINES IN DETAIL THE CASE OF A
UNTFORM DISTRIBUTION ACROSS A CIRCULAR APERTURE.

THE RESULTS SHOULD BE OF USE TO THOSE INTERESTED IN
PROPAGATION THEORY AND ITS APPLICATIONS TO LASER
RANGE FINDERSe LASER LINE SCANNERS+ COMMUNICATION
SYSTEMS, AND VAPIOUS GUIDANCE AND OTHER SYSTEMS
EMPLOYING AN ILLUMINATING BEAM. (AUTHCR) (v
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REPT. NO, TR=477

CONTRACT: (D&4-28-043~-AMC~02536(E)s NGL=-22-009-013
PROJ: DA=-2-0=-061102-B-31~F

UNCILLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLwW13

AD=707 9u8 1772 20/6 1775 17/8

MASSACHUSETTS INST OF TECH CAMBRIDGE RESEARCH LAB OF
ELECTRONICS

EFFICIENT ANALOG COMMUNICATION OVER QUANTUM

CHANNELS, (vl

DESCRIPTIVeE NOTE: TECHNICAL REPT..

JAN 70 112P PERSONICK¢STEWART D.

UNCLASSIFIED REPORT

OLSCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
FEASIBILITY STUDIES), (*COHERENT RADIATION:
LIGHT TRANSMISSION) ¢ (*PHOTONS» COUNTING
METHODS)» INFORMATION THEORY, QUANTUM MECHANICS.
ANALOG SYSTEMS» THESES

IDENTIFIERS: STATISTICAL CECISION THEORY

(w)
(V)

THE REPORT IS CONCERNED WITH THE INCORPORATION OF
THE AXIOMS OF QUANTUM MEASUREMENTS INTO CURRENT
COMMUNICATION ESTIMATION THEORY. IT IS WELL KNOWN
THAT CLASSICAL ELECTROMAGNETIC THEORY DOES NOT
ADEGUATELY DESCRIBE FIELDS AT OPTICAL FREQUENCIES.
THE ADVENT OF THE LASER HAS MADE THE USE OF OPTICAL
CARRIERS FOR INFORMATION TRANSMISSION PRACTICAL.
CLASSICAL COMMUNICATION ESTIMATION THEORY
EMPHASIZES BACKGROUND NOISE AND CHANNEL FADING AS
PRIMARY LIMITATIONS ON SYSTEM PERFORMANCE. AT
OPTICAL FREQUENCIES:» QUANTUM EFFECTS MaY TOTALLY
DOMINATE PERFORMANCE. ESTIMATION THEORY IS
FORMULATED USING THE QUANTUM THEORY S0 THAT THIS TYPE
OF SYSTEM LIMITATION CAN BE UNDERSTQOD:» AND OPTIMAL

RECEIVERS AND SYSTEMS DESIGNED. (AUTHOR) (453
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AD-708 ©77 1772 9/5
SIGNALS RESEARCH AND DEVELOPMENT ESTABLISHMENT
CHRISTCHURCH (ENGLAND)

A 1 KM RANGE OPTICAL LINK FOR VIDEO SIGNALS
INCORPORATING A SIMPLE AGC AND TEMPERATURE
COMFENSATION CIRCUIT FOR AVALANCHE PHOTODIODES: (W

APR 70 10P DCREsMe Jo ¢
REPT. NO. SRDE-70018
MONITOR: TRC BR~-19358

UNCLASSIFIED REPORT

DESCRIPTQORS:  (*LIGHT COMMUNICATION SYSTEMS:

FEASIBILITY STUDIES). AUTOMATIC GAIN CONTROL

GALLIUM AKRSENIDESe SILITON: INFRARED DETECTORS:

LASERSs PHOTODIODES» GREAT BRITAIN 1§5))
IDENTIFIERS: GALLIUM ARSENIDE LASERS )

GALLIUM ARSENIDE LAMPS AND SILICON AVALANCHE
DETECTORS ARE RELIABLE COMPONENTS FOR OPTICAL
COMMUNICATION. IT HAS BEEN SHOWN THAY DIRECT
ANALOGUE MODULATION 1S PROBABLY THE BEST APPROACH TO
A IKM RANGE CPTICAL COMMUNICATION LINK FOR VIDEO
BANDWITHS. THIS MEMORANDUM DESCRIBES BRIEFLY
EXPERIMENTAL TERMINALS FOR SUCH A LINK. LABORATORY
MEASUREMENT INDICATED THAT A CLEAR WEATHER 'IN HAND!
FACTOR OF 13DB OR MQRE ABOVE THE 30DB S/N

RATIO NEEDED SHOULD BE ACHIEVED RESULTING IN AN
EXPECTED QUTAGE TIME OF LESS THAN 10 DAYS PER YEAR.
A SIMPLE AGC AND TEMPERATURE STABILIZATION

CIRCUIT FOR AVALANCHE DIOQODES IS DESCRIBED.,

(AUTHOR) (v
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AD-708 896 20/5
AVCO EVERETT RESEARCH LAB EVERETT MASS

LASER BEAM TRANSMISSION THRQUGH THE
ATMOSPHEKE « (v

DESCRIPTIVE NOTE: RESEARCH REPT.»
MAR 70 LéeP WALLACEsJ. ¢ JR.ICAMAC /M.
]
CONTRACT: F29601-69~C~0060
PROJ: AF=3326

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS: IONOSPHERIC PKOPAGATION)»
COHERENT KADIATION,» ELECTROMAGNETIC WAVES!

REFRACTIVE INDEXs ABSORPTION, CARBON DIOXIDE.
ATMOSPHER(C REFRACTION (v

THEORETICAL EVALUATION OF THE TRANSMISSION OF A
LASER BEAM AT 10.6 MICRONS HAS BEEN INVESTIGATED
USING THE TECHNIQUES OF GEOMETRIC OPTICS. THE
INTERACTION IS NON-LINEAR BECAUSE THE REFRACTIVE
INDEX DEPENDS THROUGH THE MECHANISM OF ABSORPTION,
UPON THE INTENSITY OF THE PROPAGATING WAVE.
ATMOSPHERIC ABSORPTION AT 10.6 MICRONS IS CAUSED BY
C02 AND H20 IN THE ATMOSPHERE. ASSOCIATED

WITH ABSORPTION BY CO2 AND TRANSVERSE FLOW CAUSED

BY ATMOSPHERIC WINDS OR BEAM MOTION ARE VIBRATIONAL
RELAXATION EFFECIS WHICH CAN EITHER HEAT OR COOL THE
ATMOSPHERE. IF THE ATMOSPHERE 1S COOLED: THE BEAM

IS SELF-FOCUSED. THE VELOCITY-ALTITUDE DEPENDENCE

OF HEATING AND COOLING REGIMES ARE DEFINED AND
DETAILED INTENSITY DISTRIBUTIONS IN EACH REGIME ARE
PRESENTED, (AUTHOR) (V)
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AD~709 434 20/5 4/
INSTITUTE FOR DEFENSE ANALYSES ARLINGTON VA SCIENCE AND
TECHNOLOGY DIV

DESCRIPTION OF ATMOSPHERIC TURBULENCE FOR LINEAR
PROPAGATION OF LASER BEAMS, (y)

OESCRIPTIVE NOTE: RESEARCH PAPER.
JUL 70 75P HIDALGO rHENRY FVAGLIO-
LAURIN)ROBERTOQ 3 .
RtPTs NQO. RP-P-600

CONTRACT: DAHC15=67-C-0011
MONITOR: IDA/HQ 70-11343

UNCLASSIFIED REPORT

DESCRIPTORS:  (%xLASERS, LIGHT TRANSMISSION)»
(*LIGHT TRANSMISSION, *¥*ATMOSPHERIC MOTION) »
BOUNDARY LAYER: ATMOSPHERIC REFRACTION,
PROPAGATION SIGNALS, SCATTERING (V)

THE PAPER CONSIDERS THE FLUID MECHANICAL ASPECTS
AND DATA RELEVANT To THE PROPAGATION OF LOW POWER~-
DENSITY (ASERS IN THE ATMOSPHER]C UNDARY LAYER,
175 SCOPE INCLUDES THE FOLLOWING 1..7ICS: (A)
FORMULATION OF THE ROLE OF THE TURBULE

RECEIVED SIGNALS, WITH EMPHASIS ON SINGLE SCATTERING
SITUATIONS: (B) REVIEW OF

AVAILABLE FLUID
MECHANICAL DATA FOR MEAN AND FLUCTUATING FLOw
PROPERTItS FOR VARIOUS ATMOSPHERIC CONDITIONS,
(C) IDENTIFICATION OF THE ATMOSPHERIC CONBITIONS
THAT REQUJIRE COMPLEMENTARY FLUID MECHANICAL
MEASUREMENTS» AND (D) PROBL

EM AREAS THAT NEED
FURTHER THECRETICAL INVESTIGATIONS CONCERNING THE
EFFECT QF ATMOSPHERIC T

SPHE TURBULENCE ON OPTICAL wAVE
PROPAGATION. (AUTHOR)

(y)
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UNCILASSIFIED 1
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AD=709 579 20/5 20/6 i
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

DETERMINATION OF ATMOSPHERICALLY INDUCED PHASE
FLUCTUATIONS BY LONG DISTANCE INTERFEROMETRY AT
€328 A. (W)

DESCRIPTIVE NOTE: TECHNICAL REPT.»
MAY 70 21P BUSER*RUDOLF G. #BORN»
GUNTHARD K. ¢
REPT. NO., ECOM~3283
PROJ: DA-1-T-061102~=31-A
TASK:? 1=T-061102~-8~31-=-A~-01

UNCLASSIFIED REPORT

DESCRIPTORS: (#LIGHT TRANSMISSIONe PHASE

ODISTORTION) r LIGHT COMMUNICATION SYSTEMSe
INTERFEROMZTERS» GAS LASERS, ATMOSPHERIC MOTION ()
IDENTIFIERS: HELIUM NEON LASERS (v

EXPERIMENTAL VALUES OF ATMOSPHERYICALLY INDUCED
PHASE FLUCTUATIONS HAVE BEEN OBTAINED FOR VARIOUS
PATHLENGTHS USING A NEAR-GRQUND HORIZONTAL MACH=~
ZEHNDER SETUP AT 6328 A. INDEPENDENT

DETERMINATION OF THE STRUCTURE FUNCTION CONSTANT OF
THE REFRACTTVE INDEX AND OTHER RELEVANT PARAMETERS
PERMITTED A CLEAR DEFINITION OF PREVAILING
METEOROLOQGICAL CONDITIONS. IT IS FOUND THAT FOR LOW
TURBULENCE+» OR STRCONG TURBULENCE AND SHORT
PATHLENGTH» TATARGKI'S THEORY GENERALLY UNDER~-
ESTIMATES THE VALUES OF THE OBSERVED RMS PHASE
FLUCTUATIONS. FOR HIGHER TURBULENCE NO CONTINUOUS
PHASE INFQORMATION IS DIRECTLY OBTALINABLEs AND THE
CONCEPT OF PHASE STRUCTURE FUNCTION BECOMES
EXPERIMENTALLY UNDEFINED. (AUTHOR) (u)
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AD-710 178 20/5 17,2

TECHNION RESEARCH AND DEVELOPMENT FOUNDATION LTD HAIFA
(ISRAEL)

SPECTROSCOPIC STUDIES WITH A TUNABLE N20 LASER.

()
SEP €9 5P OPPENHEIM/URI P. #MELMAN,
PAUL ¢

CONTRACT: EOOAR=63~0053
PROQJ: AF=-9750
TASK: 975001

MONITOR: AFOSR 70-2115TR

UNCLASSIFIED REPORT
AVALLABILITY: PUB. IN JNL.

OF THE OPTICAL
SOCIETY OF AMERICA»

V60 N3 P332-334 MAR 70.

DESCRIPTORS: (*GAS LASERS: *NITROGEN OXIDES)
(*L.IGHT COMMUNICATION SYSTEMS» GAS LASERS) ¢
INFRARED COMMUNICATIUN SYSTEMS» ISRAEL

(u)
IDENTIFIERS: *NITROGEN OXIDE LASERS: NITROGEN
OXIDE‘N20)» *TUNABLE LASERS (W
AN N20 LASER IS DESCRIBED WHICH IS TUNABLE OVER
65 ROTATIONAL LINES OF THE 001-100 BAND., A SIMPLE

METHOD 1% USED TO DETERMINE THE CAVITY LOSSES OF THIS
LASERe. ABSORPTION OF A NUMBER OF N20Q LINES BY

THE 001-100 BAND OF C02 IS DEMONSTRATED. THE P

{20) LINE OF N20 IS OBSERVED AFTER ATTENUATION

by A LONG PATH CF N20 AT 125=TCRR PRESSURE AND

THE PEAK ABSORPTION COEFFICIENT FOR THIS LINE IS
FOUND TO BE 0.7394/CM AT 300 K. THE N20 LASER

HAS A CERTAIN ADVANTAGE OVER THE €02 LASER FOR

LONG=RANGE. COMMUNICATIONS THROUGH THE ATMOSPHERE.,
(AUTHOR) tui
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UNCLASSIFIED
DDC REPORT BIBLI1OGRAPHY SEARCH CONTROL NO. /ZLw13
CALIFORNIA INST CF TECH PASADENA DIV OF ENGINEERING AND
APPLIED SCIENCE

OPTICAL GUIDING AND ELECTRO-OPTIC MODULATION IN
GAAS EPI1TAXIAL LAYERS, (u)

i
APR 70 3P HALL/DAVID 3YARIVsAMNON 3 !
CGARMIRE/+ELSA {

UNCLASSIFIED REPORT

AVAILABILITY: PUB. IN OPTICS COMMUNICATIONS: V1 Ng
P403=405 APR 70.

SUPPLEMENTARY NOTE: SPONSORED IN PART BY THF OFFICE OF

NAVAL RESEARCHs WASHINGTON: . C.

DLSCRIPTORS:  (*GALLIUM ARSENIDES, *ELECTROOPTICS) »

(*INFRARED RADIATION:» MODULATION) »
SEMICONDUCTING FILMS:, EPITAXIAL GRCWTH.
WAVEGUIDES,» LASERS 40

SINGLE MODE TE OR TM PROPAGATION 1S

CEMONSTRATED IN AN OPTICAL WAVEGUIDE CONSISTING OF A
HIGH RESISTIVITY SEMICONDUCTOR (GAAS) LAYER

(ABOUT 10 MICROMETERS) WHICH IS SANDWICHED

BETWEEN A METAL FILM AND A LOWER RESISTIVITY
SEMICONDUCTOR. A REVERSE BIAS APPLIED TO THE METAL~
SEMICONDUCTOR SCHOTTKY BARRIER CAUSES AN ELECTRO=~
OPTIC RETARDATION (ORr IN GENERAL» PHASE

VARIATION} WHICH CAN BE USED FOR MODULATION
PURPOSES. AMPLITUDE MODULATION WITH A 'HALF-
VOLTAGE' Vv SUB (1/2) = 84 VOLTS IS DEMONSTRATED

AT LAMBDA SUB 0 = 1.15 MICROMETERS wITH A SAMPLE 2.4
MM LONG. (w
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AD-710 946 1772 20/5 ;
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

AN INFORMATION FEEDBACK APPROACH APPLIED TO AN
AMPL1TUDE=MODULATED DIGITAL LASER COMMUNICATIONS
SYSTEM, | | (v

DESCRIPTIVE NOTE: TECHNICAL REPT.»

MAR 70 97p DWORKINsLARRY U,
REPT. NO. ECCM=3258 ' s .
PROJ: DA~5016118443001 - -

UNCLASSIFIED REPORT

DESCRIPTORS:  (*LIGHT COMMUNICATION SYSTEMS:
FELDBACK)» DIGITAL SYSTEMS: DIGITAL COMPUTERS,
AMPLITUDE MOOULATION» INFORMATION THEORYs MONTE
CARLO METHOD» LASERS, PHOTONSs COUNT=RATE :
METERS» ATTENUATION (W
IDENTIFIERS: *LASER COMMUNICATION SYSTEMS ' (J)

THE USE OF PREDECISION FEEDBACK IiN A LASER
COMMUNICATION SYSTEM EMPLOYING AN AMPLITUDE-=MODULATED
LASER TRANSMITTER AND FHOTOMULTIPLIER RECEIVER IS
CONSIDEREDe POISSON STATISTICS ARE USED TO DESCRIBE
THE DISTRIBUTION OF EMITTED PHOTOC ELECTRONS IN A
FIXED TIME INTERVAL FROM THE PHOTO EMISSIVE SURFACFE
OF THE RECEIVER WHEN THE INCIDENT FIELD IS A MIXTURE
OF A SINGILE MODE LASER AND BROADBAND THERMAL NOISE,
THE USE OF A NOISELESS FEEDBACK PATH TO REDUCE THE
VARIANCE OF THE RECEIVED PHOTO ELECTRON COUNT IS
EXAMINED, A TECHNIQUE KNOWN AS 'FEEDBACK AVERAGING
IS CONCEIVED AND THE FOLLOWING PROPERTIES ARE
DEMONSTRATED. (A) THE VARIANCE OF THE RECEIVED

PHOTO ELECTRON COUNTS IS5 SIGNIFICANTLY REDUCED OVER
THAT OBTAINED IN A SYSTEM WITHOUT FEEDBACK. (B!

THE EFFECTS OF BACKGROUND RADIATION AND SHOT NOISE

AT THE RECEIVER CAN BE REDUCED. (C) THE EFFECT

OF S5LOW FADING ON THE MEAN ARRIVAL RATE OF PHOTONS IS
REDUCED. THIS IS ACHIEVED IN THE ABGVE SYSTEM WITH
THE SAME AVERAGE POWER AND ONLY SLIGHTLY MORE PEAK
POWERs IN MOST CASESs» THAN THE SAME SYSTEM WITHOUT
FEEDBACK. THE APPROACH IS TREATED ANALYTICALLY. AND
SIMULATED ON A DIGITAL COMPUTER. (AUTHOR) (V)
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AD=710 955 1772 2075
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

AN INFORMATION FEEDBACK APPROACH APPLIED TO

FOILARIZATION~MODULATED LLASER COMMUNICATION
SYSTEMS. (v

DESCRIPTIVe NOTE: TECHNICAL REPT.r

JUL 70 26P DWORKIN/LARRY U, 3
REPT. NO. ECOM=3314

PROJ: DA-5016118443001» DA~A-91-A~3801
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: DOCTORAL THESIS FROM POLYTECHNIC
INST. OF BROOKLYNs N. Y.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS:
FEEDBACK)» DIGITAL SYSTEMS: DIGITAL COMPUTERS:
INFORMATION THEORY, PHOTONSs COUNT=RATE MEVTERS,
ATTENUATION» LASERS: POLARIZATION, THESES

IDENTIFIERS: *LASER COMMUNICATION SYSTEMS:
*POLARIZATION MODULATION

(V)

(V)

THE USE OF AN INFORMATION FEEDBACK PROCEDURE.
CALLED *'FEEDBACK AVERAGING' IS APPLIED TO AN M-

ARY POLARIZATION MODULATED LASER

COMMUNICATION SYSTEM, THE SYSTEMS WITH AND

wITHOUT FEEDBACK: THAT ARE LIMITED BY PHOTON
FLUCTUATION» ARE CONSIDERED AND COMPARED. A
SIGNIFICANT IMPROVEMENT IN ERROR RATE OF A SYSTEM
WITH FEEDBACK IS DEMONSTRATED OVER A ONE-WAY SYSTEM

FOR A QUATERNARY SYSTEM SUBJECT TO INTENSITY

CONSTRAINT. (AUTIHOR) Uy
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AD-710 956 1772 20/5
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

AN EXPERIMENTAL FEEDBACK AVERAGING LASER
COMMUNICATIONS SYSTEM. W

DESCRIPTIVE NOTE: TECHNICAL REPT..

JuL 70 25P DWORKIN(LARRY U, ¢
RePT. NO, ECOM-3315
PROJ: [A-5016118443001,» AD=A-91-38301

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: DOCTORAL THESIS FROM POLYTECHNIC
INST. CF BROOUKLYNr No Y.

DESCRIPTORS: (*#LIGHT COMMUNICATION SYSTEMS:
AMPLITUDE MODULATION)» GAS LASERS. ATTENUATORS:
PHOTOMULTIPLIERS» PHOTONS: COUNT=KATE METERSe

THESES (v
IDENTIFIERS: *LASER COMMUNICATION SYSTEMS: HELIUM
NEON LASERS u?

AN EXPERIMENTAL VERSION OF A *FEEDBACK AVERAGING?
AMPLITUDE MODULATED LASER COMMUNICATIONS SYSTEM IS
DISCUSSED. THE ABILITY OF THE SYSTEM TO REDUCE THE
VARIANCE OF PHOTON ARRIVALS IS GEMONSTRATED
EXPERIMENTALLY. PROPERTIES OoF A RECEIVER ESTIMATOR
CALCULATED IN PREVIGUSLY PUBLISHED REPORTS ARE
VERIFIED., (AUTHOR) (V)
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"

v AC-~714 358 2076 20/5

P NATIONAL RESEARCH COUNCIL OF CANADA OTTAWA (ONTARIO) DIV O
i PHYSICS

i PRODUCTION OF SUBNANOSECOND LIGHT PULSES WITH

i THE AID OF A LASER-TRIGGERED SPARK GAP:

H {0
§ JUN 70 4P ALCOCK+A. J. JRICHARDSONe

: Me Co 3

UNCLASSIFIED REPORT

|

\

|

' i MONITOR: NRC 11487

| AVAILABILITY: PUB, IN OPTICS COMMUNICATIONS: V2 N2
| P65-6E& JUL 70. NO COPIES FURNISHED.

|

|

. DESCRIPTORS: (*¥LIGHT PULSES, LASERS).
. ELECTROOPTICS» LIGHT TRANSMISSION» LIGHT
| COMMUNICATION SYSTEMS» CANADA

\

{

()
IDENTIFIERS: SPARK GAPSe» RUBY LASERS (U)

SUBNANOSECOND PULSES:» HAVING RISE AND FALL TIMES
NOT EXCEEDING 300 PSEC» HAVE BEEN SELECTED FROM THE
OUTPUT OF A SINGLE MODE RUBY LASER. THE PULSE
WIDTH> APPROXIMATELY 700 PSEC+ AGREES WELL WITH THE

OBSERVED BROADENING OF THE SPECTRUM OF THE PULSE.
: (AUTHOR)

(W

s e
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AD-714 718 17/2 20/5
GEORGETOWN UNIV WASHINGTON p C DEPT OF PHYSICS

FREQUENCY=-MODULATED LASER COMMUNICATION

SYSTEM, (u)

OCT o9 5P BORSUK ¢ GERALD M. ITHALER®

CONTRACT: Fuu620-68~C=-0017
PROJ: AF-=7921
MONITOR: AFOSR 70-2611TR

UNULASSIFIED REPORT

AVAILABILITY: PUB., IN IEEE TRANSACTIONS ON SONICS
AND ULTRASCNICS» VSU=17 N4 p207-209 OCT V0.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS: GAS
LASERS) ¢ (*#GAS LASERS: FREQUZNCY MODULATION) »
VIDEOQO SIGNALS» ULTRASONIC RADIATIONY
PLRFORMANCE (ENGINEERINSG)

IOENTIFIERS: HELIUM NEON LASERS: ACOUSTOOPTIC
INTERACTIONS

v)

(v)

AN ULTRASONIC MODULATION CELL UTILIZING THE
RAMAN-NATH EFFECT IS USED T0o IMPRESS A FREQUENCT-
MODULATED VIDEO SIGNAL ON A HELIUM=NEON LASER
CARRIER. A LONGITUDINAL ULTRASONIC WAVE
FROFAGATING IN THE ULTRASONIC MODULATION CELL
EFFECTIVELY ACTS AS A DOPPLER SHIFTING PHASE
GRATING FOR COLLIMATED MONOCHROMATIC=LIGHT INCIDENT
NORMAL TO THE DIRECTION OF PROPAGATION OF THE
ULTRASONIC WAVE. A TECHNIQUE HAS BEEN DEVELOPED BY
WHICH Two ULTRASONIC ELEMENTS PRODUCE A
PSEUDOSTANDING WAVE AT THE VARIQUS MODULATING
FREQUENCL1ES IMPOSED ON THE ELEMENTS. ALL DOPPLER~-
SHIFTED FREQUENCY COMPONENTS IN THE LASER BEAM ARE
SCATTERELD BACK INTO THE ZERO ORDER. AN OPTICAL
HETERODYNE DETECTOR AND FM DISCRIMINATOR ARE USED
TO RECOVER THE SIGNAL. THE ABILITY TO FREQUENCY
MULTIPLEX DISTINCT CHANNELS ONTQ THE LASER BEAM,

USING ACOUSTIC UNITS IN TANDEM, IS DEMONSTRATED.

(AUTHOR) (vl
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DDC REPORT BIBLIOGRAPHY SEARCHh CONTROL NC. /ZLW13 :

AD-714 895 20/5
BOLT BERANEK AND NEWMAN INC CAMBRIDGE MASS

PROBLEMS IN THE THEORY QF LASER
MODULATION. qV))

DESCRIPTIVE NOTE: FINAL REPT.r

oCcT 70 20P FOXoHe Lo 4
REPT. NO, BBN-2060
CONTRACT: NO0O014~68=C=-0199

UNCLASSIFIED REPORT

DESCRIPTORS: (*GAS LASERS» COHERENT RADIATION)»
(*COHERENT RADIATIONs MODULATION)» ATOMIC ENERGY
LEVELS» ZEEMAN EFFECT» MATHEMATICAL ANALYSIS.
QUANTUM MECHANICSe LIGHT TRANSMISSION®

Baalin i ik

ELECTROOPTICS (u)
IDENTIFIERS: HELIUM NEON LASERSr *QUANTUM
ELECTRONICS (v)

THE REPORT DISCUSSES THE PROBLEM OF INTRINSIC
INTERNAL MODULATION OF A LASER ~ MODULATION BY
ALTERING THE STATE OF THE ACTIVE LASER MEDIUM.
CONTROLLED MODULATION FOR INFORMATION TRANSMISSION o
AND UNCONTROLLED NOISE=-PRODUCING MODULATIONS ARE

CONSIDERED. TO DEMONSTRATE A CORRESPONDENCE- ;
PRINCIPLE DERIVATION OF THE CLASSICAL LASER EQUATIONS
OF LAMB, IT IS SHOWN THAT THE LIFETIME DISTORTIONS
PREVIOUSLY REPORTED MUST BE INCLUDED IN A QUANTUM 1
TREATMENT. THE PROBLEM OF SQUND WAVES AND TIME~

DEPENDENT ZEEMAN-EFFECT MODULATION IS DISCUSSED.
(AUTHOR)

s it 2

(u)

o M ad e, ik
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AD-716 b47 20/5
CALIFORNIA UNIV IRVINE SCHOOL OF ENGINEERING

INVESTIGATION OF SPECTRAL AND STATISTICAL
PROPERTIES OF SINGLE-MODE Cw LASERS. (w

DESCRIPTIVE NOTE: FINAL REPT, 1 JUL 69=30 JUN 70

JUL 70 46pP GAMOHIDEYA #CHUANG? SHIH~
SHUNG

CONTRACT: F19628=-69-C=0147
PRCJ: AF—~4645

TASK: 464502

MONITOR: AFCRL 70-0463

UNCLASSIFIED REPORY

DESCRIPTORS:  (*GAS LASERSs POWER SPECTRA)»

CARBON DIOXIDEs IRASERSe SPECTRA(INFRARED)

STOCHASTIC PROCESSESe PROBABILITY DENSITY FUNCTIONS,
LIGHT COMMUNICATION SYSTEMS V)

IDENTIFIERS: *CARBON DIOXIDE LASERSe CONTINUQUS

WAVE LASERS» VAN DER POL DIFFERENTIAL EQUATION (v

VARIANCE AND POWER  SPECTRA OF INTENSITY

FLUCTUATIONS OF A SINGLE MODE CW €02 10.6 MICRON

GAS LASER HAVE BEEN MEASURED BY USING A COPPER=-DOPED
GERMANIUM DETECTCR AND ANALOG INSTRUMENTATION.

RMS INTENSITY FLUCTUATIONS ABOVE THE OSCILLATION
THRESHOLY WAS SMALLER THAN 0.3% OF THE AVERAGE
INTENSITY, THE MEASUREMENTS NEAR THE OSCILLATION
THRESHOLU» HOWEVERs WERE NOT ACCURATEZ» BECAUSE THE
ACOUSTIC DISTURBANCE DUE TO ACOUSTICAL NOISE. BUBBLES
IN THE COOLING WATER AND TEMPERATURE FLUCTUATIONS IN
THE PLASMA TUBE WERE PREODIMINANT OVER THE
FLUCTUATIONS DUE TO SPONTANEOUS EMISSION. THE POWER
SPECTRUM OBSERVED AT FREQUENCIES ABOVE 10KHZ SHOWED
FEATURES CHARACTERISTIC TO THE LASER MODEL OF VAN

DER POL OSCILLATOR DRIVEN BY THE RANDOM NOISE.
IMPROVEMENTS OF CQ2 GAS LASER DESIRABLE FOR

FURTHER INVESTIGZTION ARE DISCUSSED. (AUTHOR) (v)
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AD-716 876 20/5
ILLINOIS JNIV URBANA GASEOUS ELECTRONICS LAB

FREQUENCY SHIFT AT 3,39 MICRONS DUE TQ
COMPETITION BY 6328~A LASER RADIATION. (4V))

APR  ©9 4p KUrR, T, JVERDEYENeJ. T,
I CHERRINGTONsB. E,

CONTRACT: AF 33(615)=5248
PROJ:! AF=7073

TASK: 707300

MONITOR: ARL 70~0289W

UNCLASSIFIED REPORT

AVAILABILITY: PUB. IN JNL. OF APPLIED PHYSICS,
V40 N9 P3861-3862 AUG 69.

DESCRIPTORS: (*GAS LASERS., AMPLITUDE MODULATION).,
(*INFRARE(D RADIATION, FREQUENCY SHIFT)+ HELIUM»

NEONe GAIN: INTERACTIONS:, DEMODULATION (v)
IDENTIFIERS: *HELIUM NEON LASERS (V)

REPORTED ARE THE RESULTS OF A RELATED INVESTIGATIOQON
IN WHICH THE FREQUENCY OF A MODE OSCILLATING AT 3,39
MICROMETERS IS SHIFTED DUE TO AMPLITUDE MODULATION OF

THE MODES AT 6328A. (AUTHOR} wn
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AD~720 937 2076 1772

SIGNALS RESEARCH AND DEVELOPMENT ESTABLISHMENT

CHRISTCHURCH (ENGLAND)

DETERMINATION OF THE SCATTERING LOSS 1IN {

OPTICAL GLASS FIBRES (v) !
DEC 70 28P ORSBORNE ¢+ MARGARET A. 1 .
REPT. NO, SRDE~70064
MONITOR: TRC BR=-23407

UNCLASSIFIED REPORT

DLSCRIPTORS:  (*FIBER OPTICS: LIGHT TRANSMISSION) »
(*LIGHT COMMUNICATION SYSTEMS: TRANSMISSION

LINES)» SCATTERING: GAINe POWER SPECTRA:» TEST

METHODS» TEST EQUIPMENTe GREAT BRITAIN (w

THE PAPER DESCRIBES THE EQUIPMENT AND METHOD USED

TO DETERMINE THE TOTAL LOSS OF POWER DUE TO ALL FQORMS
OF SCATTER WITHIN MULTIMODE OPTICAL GLASS FIBRES.
(AUTHOR) qV))
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AD-721 372 20/5 1772
MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT CF ELECTRICAL
ENGINEERING

THE BEHAVIOR OF LASER MODES IN A MEDIUM
WITH TIME VARYING DIELECTRIC CONSTANT. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.»
AUG 70 170P WHITNEY.COLIN GORDON
REPT. NO. TR=9
CONTRACT: DA=31-124~AR0O(D)=~92, 5D-90
PKOJ: DA~2-0-01051-B-700
MONITOR: AROD 4109:12-pP

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS» FREQUENCY MODULATION)»
(*IRASERS» LIGHT COMMUNICATION SYSTEMS)»
ULTRASONIC RADIATIONes FREQUENCY SHIFT CONVERTERSe
GALLIUM AKSENIDESs PARTIAL DIFFERENTIAL EQUATIONS.
DIELECTRIC PROPERTIES» GAINs AMPLITUDE MODULATION.

THESES (v
IDENTIFIERS: *GALLIUM ARSENIDE LASERS?
*SEMICONDUCTOR LASERS:; INJECTION LASERS (W

THE EFFECT» ON SEMICONDUCTOR LASER MODES: OF A
TIME=VAI\YING MODULATION OF THE COMPLEX DIELECTRIC
CONSTANT OF THE ACTIVE REGION OF THE LASER» IS
CONSIDERED. IT IS SEEN THAT THE MAIN EFFECT IS TO
PRODUCE FREQUENCY MODULATION ASSOCIATED WITH
MODULATION OF THE REAL PART OF THE DIELECTRIC
CONSTANT wHILE MODULATION OF THE IMAGINARY PART GIVES
RISE TO AMPLITUDE MODULATION. TWO METHODS FOR
PRODUCING THE MODULATION ARE CONSIDEREDe THE FIRST»
PRESSURE VIA ULTRASONIC WAVESe: PRODUCES PURE
FREQUENCY MODULATION IN IMPURE MATERIAL. THE

SECOND» MODULATION OF THE INJECTION: RESULTS IN BOTH
AMPLITUDE AND FREQUENCY MODULATION. EXPERIMENTS TO
CONFIRM THIS ANALYSIS WERE CARRIED OUT ON A CW

GAAS INJECTION LASER. THE MODULATED LASER

SPECTRUM WAS OBSERVED WITH A FABRY=PEROT
INTERFEROMETERe HIGH RESOLUTION MEASUREMENTS ON

THE PULSED SPECTRAL SHIFT OF A GAAS LASER AT

77K AND 4,2K WERE PERFORMED USING A FABRY-

PERGT INTERFEROMETER. THE FEASIBILITY OF

DETECTING MODULATION ON A PULSED SEMICONDUCTOR LASER
WAS CEMONSTRATED. (AUTHOR) {(u)
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AD=722 308 17/2
FOREIGN TECHNOLOGY DIV WRIGHT—PATTERSON AFB OHIO

MOTION PICTURE AND TELEVISION ENGINEERING.
VOLUME 14« NUMBER 6+ 1970 (SELECTED

ARTICLES)» (v

JAN 71 24P RAPOPORT:Bs I. $VAINSHTEIN.
Ge Go i
REPT. NOo. FTD=MT=24=297=70

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF TEKHNIKA

KINO I TELEVIDENIYA (USSR) V14 N6 PS51-57 1970+ BY
RENE E« CQURVILLE.,

DESCRIPTORS: (*TELEVISION COMMUNICATION SYSTEMS:
GRAPHICS)» (#STEREOSCOPIC DISPLAY SYSTEMS:
TELEVISION COMMUNICATION SYSTEMS):» SCANINGe
LASERSr USSR

(U)
IDENTIFIERS: TRANSLATIONSs *HOLOGRAPHY

qV))

ODISCUSSED ARE POSSIBILITIES OF DESIGNING A

HOLOGRAPHIC TELEVISION SYSTEM. GIVEN ARE

EXPERIMENTAL TEST RESULTS OF THE SYSTEM DURING THE
LONG IMAGE DURATION AND ALSO THE PROSPECTS OF USING
SPECIAL TELEVISION SYSTEMS wITH THE TRACKING SCANNING
FOR CONTOUR IMAGE TRANSMISSION. (AUTHOR) (W
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AD-722 475 20/6
HUGHES AIRCRAFT CO MALIBU CALIF

RECSEARCH IN INTERACTION OF COHERENT LIGHT
WITH SOLIDS AND WITH TURBULENT ATMOSPHERES. (w

DESCRIPTIVE NOTE: FINAL SCIENTIFIC REPT.r
FEB 71 238pP BROWNeW. Po

CONTRACT: AF 49(638)=-1607

MONITOR: AFOSR TR=71-0582

UNCLASSIFIED REPORT

DESCRIPTORY:  (*%COHERENT RADIATION» LIGHT
TRANSMISSION) ¢ (#LIGHT TRANSMISSION- MATHEMATICAL
ANALYSIS)» INTERACTICNSe TURBULENCEr SCATTERING
REFRACTIVE INDEXe PARTIAL DIFFERENTIAL EQUATIONS!
BOUNDARY VALUE PROBLEMSe LASERSr DIFFRACTION.

APPROXIMATION(MATIiEMATLICS) (u)
TDENTIFIERS: ATMOSPHERIC ATTENUATIONe RYTOV
At PROXIMATION» BORN APPROXIMATION (U)

THE REPORT SUMMARIZES THE OBJECTIVES AND RESULTS OF
RESCARCH ON PROPAGATION IN RANDOM MEDIA CONDUCTED ON
CONTRACT AF49(638)-1607, THE PRINCIPAL

RESULTS INCLUDE THE DERIVATION OF A VALIDITY
CONDITION FOR THE RYTOV APPROXIMATIONe THE
DEVELOPMENT OF DIAGRAMMATIC SUMMATION TECHNIQUES FOR
TREATING MULTIPLE SCATTERING EFFECTSy AND THE
DEVELCPMENT OF NONDIAGRAMMATIC TECHNIQUES FOR
CERIVING EQUATIONS FOR THE STATISTICAL MOMENTS OF A
WAVE PROPAGATING THROUGH A RANDOM MEDIUM.

(AUTHCR) (u)
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AD-722 865 20/12
CITY COLL RESEARCH FOUNDATION NEW YOQRK

. -

OPTICAL PROPERTIES OF SEMICQONDUCTORS. (y)
DESCRIPTIVE NOTE: FINAL SCIENTIFIC REPT., 1 JAN 69~331
MAR 71,
APR 71 85pP TZOAR*NARKIS

CONTRACT: AF-AFOSR~1676-69

PROJ: AF-9763

TASK: 976302 -
MONTTOR: AFOSR TR=71=1095

UNCLASSIFIED REPORT

DESCRIPTORS: (*SEMICONDUCTORSe OPTICAL
PROPERTIES)» (*BAND THEORY OF SOLIDS»
SEMICONDUCTORS) » ELECTRICAL CONDUCTANCE:"
DIELECTRIC PROPERTIESs RAMAN SPECTROSCOPRY:»
IRASERSy CYCLOTRON RESONANCE PHENCMENA» MAGNETIC
FIELDSs LI1GHT TRANSMISSIONs PLASMA MEDIUMe X RAYS»
PHONONS

IDENTIFIERS: RAMAN SCATTERING: ELECTRON PHONON

INTERACTIONSy SOLID STATE PLASMASy ELECTRON GAS:
PLASMONS

(v

(U)

THE PROGRAM OF INVESTIGATIONS WAS DESIGNED TO LEAD
TC A BETTER UNDERSTANDING OF THE ELECTRONIC STRUCTURE
AND THE OPTICAL PROPERTIES (F SEMICONDUCTI.G
MATERIALS USED IN MODERN SOLID STATE ELECTRONIC
CIRCUITRY FOR DETECTION: AMPLIFICATION AND
COMMUNICATION IN AEROSPACE ENVIRONMENTS. THIS IS
ESSENTIAL TG THZ DESIGN OF QPTICAL DETECTORS AND
DEVICES. THE STUDY INVOLVED CALCULATIONS OF THE
HIGH~FREQUENCY CONDUCTIVITY AND DJELECTRIC PROPERTIES
OF SEMICONDUCTORS INCLUDING ANISOTROPIC FEATURES,
TAKING INTO ACCOUNT ELECTRONIC AND IONIC CORRELATIONS
AND FLUCTUATIONS. EFFECTS OF MAGNETIC FIELDSq
IMPURITIES AND BAND STRUCTURE. THE PRINCIPAL
TECHNIQUE USED WAS THE MANY-BODY PFRTURBATION METHOD:
EXTENDED TO INCLUDE VALENCE STATES» STRONG ELECTRON=-
PHONON AND RADIATION INTERACTIONS AND THE EFFECT oF
LOCAL IMPURITY POTENTIALS. (AUTHOR)
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AD-T723 834 1772 20/5

LOCKHEED MISSILES AND SPACE CO PALO ALTO CALIF PALO ALTO
RESEARCH LAB

WIDEBAND LASER COMMUNICATIONS: AN

ANNOTATED BIBLIOGRAPHY» (V)
APR 71 137pP TEMPLETONeJOE H. }

REPT. NO, LMSC~N=JY=71=3, LMSC-S58=71-1

CONTRACT: NOOO14~=71-C~0049» ARPA ORDER=306

G TR TP IR BT WSERTIR Y

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATIOQOM SYSTEMS.
BIBLIOGRAPHIES)» (*LASERS, LISGHT COMMUNICATION
SYSTEMS)» BROADBANDs OPTICAL PHENOMENA»

INFORMATION THEORY. GAS LASERSe TRACKING.
ELECTROOPTICSe DIGITAL SYSTEMS: SIGNAL-TO-NOISE
RATIO» ABSTRACTS (V)

IDENTIFIERS: LASER COMMUNICATION SYSTEMS (v)

261 HIGHLY SPECIFIC ABSTRACT/CITATIONS ON THE SUBJECT
OF WIDEBAND LASER COMMUNICATIONS MAKE UP THIS ;
BIBLIOGRAPHY. JOURNAL ARTICLES: BOOKS: AND i
GOVERNMENT REPORTS HAVE BEEN CHOSEN FOR INCLUSION i
FROM ABSTRACTS APPEARING IN THE NASA STARe TAB: :
UeSeGeReDeRes AND IAA. COVERAGE WAS :
FOR THE YEARS 1964-:970. CITATIONS ARE ARRANGED o
ALPHABETICALLY BY AUTHOR., AMONG THE SUBJECTS

COVERED ARE: OPTICAL COMMUNICATION AT HIGH DATA

RATES+ OPTICAL BEAM ACQUISITION AND FINE TRACKING,

AND ATMOSPHERIC EFFECTS ON LASER BEAM PROPAGATION,
(AJTHOR)
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AD=723 902 2075 1772 i
CALIFORNIA INST OF TECH PASADENA

SEMI-~ANNUAL TECHNICAL REPORT ON PROGRESS _
FOR THE PERTCD WLY 1970 = DECEMBER 19709 n

70 15P LAUSSADE » JEAN-PIERRE FPYARIV,
AMON 3 CASPERSON(LEE

COATRACT:  DAHCO4-~68-C-0041+ ARPA ORDER-675 S |

UNCLASSIFIEU REPORT .
AVAILABILITY: PUB. IN VARIOUS JNLS.

DESCRIPTORS: (*COHERENT RADIATIONs LIGHT
TRANSMISSION) » (*%GAS LASERS: GAIN)» LIGHT
COMMUNICATICON SYSTEMSs TURBULENCE: REFRACTIVE INDEX,
CORRELATION TECHNIQUESe DISTRIBUTION FUNCuIONSv

ATMOSPHERE (V)
IDENTIFIERS: XENON LASERS» WAVE EQUATIONS
HELIUM XENON LASERS _ (v

{iCONTENTS: A THEORETICAL STUDY OF OPTICAL WAVE
FPROPAGATION THROUGH RANDOM ATMOSPHERIC TURBULENCE:

LONGITUDINAL MODES IN A HIGH-GAIN LASER. | W : .
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AD-723 972 20/6
ILLINOIS UNIV URBANA DEPT CF ELECTRICAL ENGINEERING

SPATIAL MODULATION OF LIGHT USING SURFACE

WAVES IN AN INTERFEROMETER, (Ul

, FEB 70 4P HUNSINGER/BILL J. 1}
HOLSHOUSER D« ¢

CONTRACT: AF-AFOSR--390-67

PROJ: AF-=9767

TASK: 976702

MONITOR: AFOSR TR=71=-1461

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN APPLIED PHYSICS LETTERS»
V16 N7 P272=-273» 1 APR 70,
SUPPLEMENTARY NOTE: PREPARED IN CCOPERATION WITH

MAGNAVOX CO.» URBANAs ILL.. REVISION OF REPORT
DATED 12 DEC 69.

DESCRIPTORS: (*L.IGHT TRANSMISSION: PHASE
MODULATION) ¢+ {(*DIFFRACTION GHATINGS» LIGHT
TRANSMISS10N) ¢+ INTERFEROMETERS+ LASERS: FOURIER
ANALYSIS» PLEZOELECTRIC CRYSTALS

IDENTIFIERS: SWIM(SURFACE WAVE INTERFERENCE
MODULATORS) » SURFACE WAVE INTERFERENCE
MODULATORS» SIGNAL PROCESSINGe LITHIUM NIOBATES:
SURFACE WAVES» ACOUSTIC SURFACE WAVESe
ACOUSTOOPTIC INTERACTIONS

(u)

1))

) AN OPTICAL PHASE GRATING HAS BEEN GENERATEOD BY
INTRODUCING SURFACE WAVES ON ONE FACE OF A FABRY-
PEROT INTERFEROMETER. THIS DEVICE CALLED SWIM
(SURFACE WAVE INTERFERENCE MODULATOR)
PRODUCES A TIFFRACTION PATTERN AT THE FOURIER PLANE
IN WHICH THE LIGHT INTENSITY OF THE FIRST-=ORDER
MODULATED BEAM IS 1% OF THE ZEROTH ORDER WITH AN
ACOUSTIZ POWER OF 0.85Mw/MM BEAM WIDTH. FIRST=-
ORDER INTENSITIES GREATER THAN 10% HAVE BEEN

REALIZED: HOWEVER, THE PROCESS IS NOT LINEAR AT THIS
MODULATION DEPTH. (AUTHOR) (V)
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AD~-724 028 20/6
ROYAL AlRCRAFT ESTAB.ISHMENT FARNBOROUGH (ENGLAND)

A BIBLIOGRAPHY ON OPTICAL MQDULATORS.

DESCRIPTIVE NOTES TECHNICAL REPT.»

JAN 71 32P ELLIS'B, IWALTONsA. K. i
REPT. NO, RAE-TR=71009
MONITQOR: TRC BR-=23770

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH
SHEFFIELD UNIV.r YORKSHIRE (ENGLAND):» DEPT. OF
PHYSICS.

DESCRIPTORS: (*LIGHT TRANSMISSIONs,» MODULLATION) .
(*MODULATORS: *BIBLIOGRAPHIES)+ ELECTROOPTICS:
LASERS: IRASERS: OPTICAL MATERIALSe, OPTICAL
INSTRUMENTS+ GREAT BRITAINs MAGNETO=-QPTIC EFFECT

IDENTIFIERS: *OPTICAL MODULATORSs ACOUSTOOPTIC
MODULATORS

APPROXIMATELY 250 REFERENCES» MANY oF WHICH CARRY
BRIEF ANNOTATION» ARE PROVIDED» COVERING THE FIELD
OPTICAL MODULATION OVER THE SPAN 1950-1970.
{AUTHOR)
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AD=-724 414 9/4 1772
ROCHESTER UNIV N Y DEPT OF PHYSICS AND ASTRONOMY

INFORMATION RATE IN AN OPTICAL COMMUNICATION
CHANNEL » 140))

AUG 70 10P JODOIN+R, IMANDEL L.
CONTRACT: Fu44620-69~-C-0086 .

PROJ:! AF=9767

TASK: 976702

MONITOR: AFOSR TR=71-1573

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN JUNL. OF THE OPTICAL
SOCIETY OF AMERICAr V61 N2 P191-198 FEB 71.

DESCRIPTORS: (*INFORMATION THEORY. STATISTICAL
ANALYSIS) ¢ (xLIGHT COMMUNICATION SYSTEMS,

INFORMATION THEORY)} ¢ INTEGRALS: PROBABILITY

DENSITY FUNCTIONS: LASERSe LIGHT TRANSMISSION»

CODING ()

AN OPTICAL COMMUNICATION CHANNEL IS ANALYZEDe. IN
WHICH A LIGHT BEAM IS AMPLITUDE MODULATED AT THE
SOURCE BY A FILTER OF CONTINUOUSLY VARIABLE
TRANSMITTANCEs AND THE DETECTOR COUNTS THE RECEIVED
PHOTONS. SUCH A COMMUNICATION CHANNEL HAS INTRINSIC
NOISE LIMITATIONS BECAUSE THERE IS NOT A ONE-TO=ONE
CORRESPONDENCE BETWEEN THE MODULATED BEAM POWER AND
THE NUMBER OF COUNTS REGISTERED. THE INFORMATION
RATES ACHIEVABLE WITH SINGLE-MODE AND MULTIMODE
LASERS ARE EVALUATED AS FUNCTIONS OF THE MEAN NUMBER
N OF DETECTED PHOTONS PER SYMBOL+ FOR SEVERAL
DIFFERENT INPUT STATISTICS., FOR LARGE N THE
INFORMATION RATE INCREASES LOGARITHMICALLY WITH N,

IT 1S SHOWN THAT» WHEN THE SYMBOL LENGTH IS SHORT,
THERE IS A MINIMUM NUMBER OF INDEPENDENT MODES FOR
WHICH THE MULTIMODE LASER GIVES A GREATER INFORMATION
RATE THAN THE SINGLE=MODE LASER, IF THE LASER POWER
IS EQUALLY DIVIDED AMONG ALL THE MODSSe AND THE POWER
PER MODE IS REGARDED AS CONSTANT. HOWEVERe FOR EVEN
MODERATE NUMBERS OF DETECTED PHOTONS PER SYMBOLr THIS
MINIMUM NUMBER OF MODES IS SO GREAT THAT THE SINGLE~-
MODE LASER IS TO BE PREFERRED. WHEN THE LIGHT BEAM

IS DERIVED FROM wn THERMAL SOQURCEr THE INFURMATION
RATE IN THE CHANNEL IS. IN EFFECT» GOVERNED BY THE
SAME EQUATIONS AS THOSE FOR THE SINGLE-MODE LASER» SO
LONG AS THE DETECTOR AREA 15 LIMITED TO A COWEREMNCC
AREA. (AUTHOR) ()
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AD=~725 067 20/5

CASE WESTERN RESERVE UNIV CLEVELAND OHIO DIV OF
ELECTRICAL SCIENCES AND APPLIED PHYSICS

STARK EFFECT MODULATION STUDIES, (u)

DESCRIPTIVE NOTE!: FINAL REPT, 18 MAR 68-31 DEC 70,
MAR 71 73P PAO+YOH~HAN 3CLASPY PAUL
Co +»JOHNSON¢We Bo i
CONTRACT: £19628-68-C-0183 e
PROJ: AF=46U45 i
TASK: 464507
MONITOR: AFCRL 71-0179

UNCLASSIFLIED REPORT

DESCRIPTORS: (*COHERENT RADIATION: FREQUENCY
MODULATION) ¢ (*GAS LASERS» STARK EFFECT)
GAIN+ HARMONIC ANALYSIS» ABSQRPTION SPECIRUM.

IRASERS 40))
IDENTIFIERS: INTERMEDIATE INFRARED RADIATIONs Q@ i
SWITCHING: *CARBON DIOXIDE LASERS (v

1T HAS BEEN DETERMINED THAT IT 1S PRACTICAL TO USE
THE MOLECULAR STARK EFFECT IN GASES TO MODULATE
LASER RADIATION IN THE 10 MICRON REGION. A LARGE 3
NUMBER OF SUITABLE MODULATOR GAS CONSTITUENTS HAVE 3
BEEN STULIED AND PARAMETERS GOVERNING GAS CELL 1
MODULATOR DESIGN HAVE ALSO BEEN IDENTIFIED. SUCH
MODULATORS MAY BE USED BOTH WITHIN AND EXTERNAL ToO i
THE LASER CAVITY, IN INTRA CAVITY CONFIGURATIONS, ]
LARGE MODULATION DEPTHS ARE EASILY OBTAINED WITH LOW i
MODULATOR POWER. RESULTS OF THEORETICAL STUDI: 7
INDICATE THAT WITHIN THE FREQUENCY RANGES OF

PRACTICAL INTEREST» THERE IS NO INTRINSIC LIMIT To

THE FREQUENCY RESPONSE, HOWEVER WHEN MODULATING

FREQUENCY IS LARGER THAN THE VALUE oF THE HOMOGENEOUS

LINEWICTH, THERE IS A DECREASE IN EFFECTIVENESS.

EXPERIMENTAL RESULTS SHOWING NON--DISPERSIVE

MODULATION AT FREQUENCIES TO 30 MEGAHERTZ HAVE BEEN

OBTAINED. (AUTHOR) (v
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AD-725 103 17/8 2076

PENNSYLVANIA STATE UNIV UNIVERSITY PARK DEPT OF ELECTRICAL
ENGINEERING

APPROXIMATE PHOTOCOUNT STATISTICS FOQR

COHERENT AND CHAOTIC RADIATION OF ARBITRARY

SPECTRAL SHAPE. (U)

AUG 70 i1p LACHS+GERARD ¥
CONTRACT:  DA-31-124-ARO(D)~-383
PROJ: DA-2-0-061102-8=3i-E
MONITOR: AROD 5659:12~E

UNCLASSIFIED REPORT

AVAILABILITY:! PUB. IN JUNL. OF APPLIED PHYSICS:
V42 N2 Pe02-609 FEB T71.

SUPPLLEMENTARY NOTE: SPONSORED IN PARY BY THE NATIONAL

AERONAUTICS AND SPACE ADMINISTRATION, WASHINGTON:
D. Co

DESCRIPTORS: (*LIGHTe DETECTI N)» (*CUHERENT
RADIATION, ODETECTION)» (*PHOTONS» COUNTING

METHODS)» LIGHT COMMUNICATIOV SYSTEMS» LASERS
STATISTICAL ANALYSIS

w

A METHOD FOR COMPUTING THE APPROXIMATE PHOTOCOUNT
STATISTICS FOR GAUSSIAN LIGHT IS PRESENTED. THIS
METHOD MAY BE USED FOR THE SUPERPOSITION OF COHERENT
RADIATION WITH CHAOTIC RADIATION OF ARBITRARY
SPECTRAL SHAPE. DATA IS PRESENTED FGR GAUSSIAN=-»
TRIANGUL.AF=¢ AND SGQUARE-SHAPED SPECTRA AS WELL AS FOR
LORENTZIAN=SHAPED SPECTRA. THE RESULTS SHOW THeT

THE PHOTQCOUNT STATISTICS ARE SIGNIFICANTLY DEPENDENT
UPON SPECTRAL SHAPE FOR IMTERMEDIATE TIME-BANCWIDTH
PRODUCTS. THE RESULTS ALSO SHOW THAT THE BEDARD,
CHANG» AND MANDEL APPROXIMATION GIVES A BETTLR

FIT TO A GAUSSIAN-SHAPED SPECTRUM THAN TO A
LORENTZIAN=SHAPED SPECTRUM. SIGNIFICANT

DIFFERENCES BETWEEN THE PHOTOCOUNT STATISTICS FOR A
TIME=BANDWIDIH PRODUCT OF 10 AND POISSON STATISTICS

WERE ALSO OBTAINED! EVEN FOR A SIGNAL-TO=NOISE RATIO

OF 40:1. (AUTHOR) (w
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AU=T726 139 20/5

INFORMATICS TISCO INC RIVERDALE MD
BIBLIOGRAPHY OF SOVIET LASER

DEVELOPMENTS., (u)
DESCRIPTIVE NOTE:! INTERIM REPT. NO. 3¢ JAN-MAR 71,
APR 71 57P ALLENsLIDA L. ¢HIBBEN:
STUART G, ¥

PROJ:! AF-027C1D

CONTRACT: Fu4u4520-70~C-0081+ ARPA 0RDER-1622\\
MONITOR: AFOSR TR=71=-1777 .

UNCLASSIFIED REPORT

DESCRIFTORS:  (*LASERS» USSR)» (xBIBLIOGRAPHIES

LASERS) e UYES+ GAS LASERSe IRASERs» OPTICAL
EQUIPMENT COMPONENTS» SCIENTIFIC RESEARCHe COHERENT
RADIATION (V)

IDENTIFIERS: QUANTUM ELECTRONICS: SOLID STATE

LLASERS» SEMICONDUCTOR LASERS, GALLIUM ARSENIDE

LASERS» RuBY LASERSr GLASS LASERS: INJECTION

LASERSy LIQUID LASERS» (HEMICAL LASERSY

ULTRAVIOLET LASERS» HOLOGRAPHY» LASER

MATERIALS (v

OF ALL MATERIAL REVIEWED» THE MAJOR YIELD HAS BEEN
FROM THE APPROXIMATELY 300 PERITODiCALS WHICH ARE
KNOWN TO REPORT THE MOST ADVANCED AND INTERESTING
FINDINGS IN SOVIET LASER TECHNOLOGY. THE PERIOD
COVERED Is THE FIRST QUARTER OF 1971« AND INCLUDES
ALL LASER-RELATED ARTICLES RECEIVED BY US IN THAT
INTERVAL, THE STRUCTURE AND SELECTION CRITERIA ARE
THE SAME AS USED IN THE FIRST REPCRT. SOMEWHAT
BROADENED SELECTION CRITERIA HAVE BEEN USED FOR ITEMS
PERTINENT TO CHEM1CAL LASERS: IN VIEW OF THE
EXPANDING POSSIBILITIES IN THTS TECHNOLOGY. OUR
LITERATURE SEARCH ALSO REVEALS AN INCREASED EMPHASIS
ON HOLOGRAPHIC STUDIES: AS WEL!L AS o' USES OF
STIMULATED RAMAN SCATTERING Elr£CTS T

SPECTROSCOPY. OTHER ITEMS WCRTAHY (F MENTION ARE

TWC ARTICLES ON ULTRAVIOLET LAStn ™ 7N ONE ON USE OF
AN ARGON ION LASER FOR UNDER WATER 1V TRANSMISSION.
(AUTHOR) (v)
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AD~727 583 2076 20/5 17/5
RAND CORP SANTA MONICA CALIF

ON THE PHASE STRUCTURE AND MUTUAL COQOHERENCE
FUNCTION OF AN OPTICAL WAVE IN A TURBULENT
ATMOSPHERE ¢

JUN 71 26P
Te ¥

REPT. NO. RM=-6266-1=ARPA
CONTRACT: DAHC15-67-C-0141, ARPA ORDER-189-1

LUTOMIRSKIsR. Fo $YURA'H,

UNCLASSIFILID REPORT

DESCRIPTORS: (#COHERENT RADIATION: *LIGHT
TRANSMISSION) » ATMOSPHERE» TURBULENCEe POWER

SPECTRA, INFRARED DETECTORSs SIGNAL<TO-NOISE RATIO»
LASERS

IDENTIFIERS: WAVE EQUATIONS

THE PRESENT WORK SHOWS THAT THE MOST COMMONLY USED
EXPRESSION FOR THE MUTUAL CCHERENCE FUNCTION (MCF)
FOR AN OPTICAL WAVE PROPAGATING IN A TURBULENT
ATMOSPHERE ISe» IN GENERALs INCORRECT. THIS

(U

()
(W)

EXPRESSION IS BASED ON AN UNPHYSICAL EXTRAPOLATION OF

THE KOLMOGOROV SPECTRUM. ALONG AN ATMOSPHERIC

PATH+ WITH SPECIFIED TURBULENCE PARAMETERSrs THE NEW
MCF IS ShOWN TO IMPLY GREATER RESOLUTIONe LESS BEAM

SPREADINGs AND GREATER HETERODYNE SIGNAL=TO~NOISE
RATI0S THAN INDICATED BY PREVIOUS CALCULATIONS. BY
COMPARING THESE RESULTS WITH THOSE PREVIOUSLY
OBTAINED FOR HETERODYNE DETECTION, THE PERCENTAGE
ERRORS IN THE PREVIOUS CALCULATIONS ARE SHOWN TO
INCREASE wIiH DECREASING PROPAGATION PATHS. IN
PARTICULARr WHERE IT WAS <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>